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^ (57) Abstract: As a preventive/remedy for circulatory diseases, bone/joint diseases, infectious diseases, inflammatory diseases 
g kidney diseases and so on having a high safety and excellent effects of inhibiting cell death and binding to MIF, it is intended to 
g provide a compound represented by the following general formula or its salt: (A) wherein R 1 represents a halogen atom, etc.; R 2 
^ represents a group represented by the following general formula: (B) (wherein R 3 represents hydrogen, optionally substituted alkoxy 
etc.; R represents hydrogen, bromine, cyano, etc.; R 5 represents hydrogen, hydroxy, etc.; R 6 represents hydrogen, etc.; and R? 
^ represents hydrogen, etc.), etc.; and n is an integer of from 0 to 4. 
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^mm^mmtvxmmfsimm 1. 3-^>y^x$v >mm&, *<Dmkfe&&. 

nzt. rtf) — z/xftmmizmm&rcnfflffl-zn. m^rm^mmmm^i 
&mz\UTmmzmz> (mmm^ mum. 825 n\ 1999 

ttfiWZ&tfc'oT&ft (The New England Journal of Medicine f$ 341 759 
H> 1999 ^). Bi?Ll&^<D^ilifc*5ViTtt, ^M^««^-fbbfc|fflJ^T*t), 

K:Wfc>oTV>5ifffBtea*f&«$nTV>5 (The New England Journal of Medicine 
Jg 335 #, 1182 1996 50. khWiitOif«tll T^h- 

>^»jb-? Be 1-2 ©3a«i55SA«Kje> en, ^n^b^±o^mwmi*3s>^nsm 

f£#*^;*ftTHS (The New England Journal of Medicine H 336 #, 1131 I, 
1997 ^) T#h-^Xit«iM^tbT»6n*FasS»*©«jra 
aB^**^bfcRT»tt Fas (sFas ; T# h— : ^X»J^tt£WT3) ©J»4"© 
fc^H^lC NYHA(New York Hear t Ass oc i a t i on Func t i ona 1 C 1 as s) 



WO 2004/060881 ^ ^bT/JP2003/015535 

2 

^mor^Y-uT.^ym^mm't^im^.m^tm^n^ (journal of the 

American College of Cardiology f|29^, 1214H, 1997 ZLLtfmZtlT 
Vi& 0 %kMM>\j>%53&. (congestive cardiomyopathy) %$ZZ. Lfc'hilTte:, jE^A 
fcit^T, T^l — ->X<D^©— O^^tl^ Deoxyribonuc lease I (DNase 
I) £ 7 ^^Urg^T^ (Jourrnalof Molecular & Cell Cardiology H28#, 95 

#/WI&U foffiMM(Dm±&ft5>L4EJ:^t$£m*T&o L/6>U Z\n^(D^ 

— ;£,Chemical Abstracts 119: 122687, Chemical Abstracts 119:16999, Chemical 
Abstracts 117:200467, Chemical Abstracts 116:214422, Chemical Abstracts 
116:21013, Chemical Abstracts 112:215913, Tetrahedron fg44#, 2985-2992 
H, 1988^, Chemical Abstracts 105:144960, Chemical Abstracts 103:37436, 
Chemische Berichte Jg 108 2523-2530 K, 1975 Chemical Abstracts 
93:167097, Chemical Abstracts 85:21262, Chemical Abstracts 71 : 91408, 
¥ 3-229241 *4M§fcWU 1, 3-^>V^T >V 2 fi^7iZjVSTSI$nT 
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H^ipgWO 02/18356 ^-A 0 >7 l/y Mete, fotoWmTtfh—isXlfli 

mftm&mTz i , 3-^ > y=p r yit^mm^ n, Mtfammt, 2-(2-t? 

U 3?;W-4H-1, 3-^>yf7y>-4-t>, 2-(3-tf U 5W-4H-1, 3-^>^7j; 
>-4-**>, 2-(4-tfU^;W-4H-l,3-^>^T>?>-4-^>, 2-(4-:t*V-3, 4- 
3>fc Fn-2H-l,3-^>y^T^>-2-f 'Jr»itxm 2-[2-**y-2-(l- 
fcWJ »)lfiJf>]-2, 3-^b HD-4H-1, 3-^>^TV>-4-#>mm 

strut**. 
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StfbTVvrfeJ^T^ri^X (viii)em*^*LT^Tfe c fc^TU-;K (ix) 

r->;k (x)ama^#bTViTt>j;ViT;i/^;i/x;i/3iN-;k (xDmMS^LT 
R 6 ^n-^n(i)7jcmM^ (ll)7y*JBC^ (iiOJUMH 6 , (iv)tFn*~X 

Cxii)*SU6*WbT^Tt><k^r$y*fettCxiii)flBft«ftW 
(iii)h KD+'X (iv)->Ty, (v)ADy>S?7?I»$nfc7;Wk (vi)fi 

V^;i/A^E-r;i/^fe«(ix)S^S$#LT^TfeJ;^T5y^-r (-fab, R 3 ~ 
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(R') 




(iv)nbn, (v)i/77, (vi)fiifcg£WbT^T*>«fc^7;Mr;k (vii)HiftS 
§WbT^TfeJ;^T;i/3^->,(viii)S^&WbT^Tfe c k^TU-;K (ix) 
7zsM (x)»^S^WL/TViT i bJ;ViT;WI/X;l/fc;K (xi)tt^S^^rbT 
^Tfe^l'^^A^^S^^CxiOSmS^WbT^Tfei^T^y^R 4 *^^ 

^tDVn^-OV, (xii)fitSUi*WbWT'b«kVir5/*fcW:(xiii)jlS|*S# 
(iii)fcFn^X (iv)^TA (v)AD^>S?TWftSnfc7K;k (vi)fi 

^)vn^)v^tz.mij.)mm^mvx^x%^r^j^'t «au r 3 ~ 
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C23R 4 ^J;DCR 6 ^n^n(i)7j<mM^ (iii)J|*JBC^ (iv) 

fch*D+v\ (v)y77, (vi)*;^^S/T«Jft$nfcr;p^;K (vii)Btfeg£ 
flWTfeil^j^^^ (viii)StftatSWUTWbJ:^TU-;K (ix) 

IB CI] fBm©^% ; 

(5)(1' )AO^>Hf 4 (2' )C H 7;^l/>i;t+^ (3' (4' )^>T 

(5' )i 5 m<DKut*>m¥T?mMznT^xb&\,) c,. 6 t;wk 

(6' )l^^b5fi(DAn^>M^TB^^tlT^T ! bcfcViC 2 . 6 T;^-;K(7' ) 
t!J^^>-C,. 6 y)lir-)V s (8' )1 5MOAO^>M^T«i|$nTViT 
h^C 2 . 6 TJV^r~M (9' )1 5fl0Aay>^gi$nTUTfe«fc 
^ChV^DTW, (10' )C H4 7'J-;k (11' )lfc^U5fl©AD$*>J8KP 

fmshWTWirJCHT^, 02' )c M r^a+^-*^#=;M: M 

7*3*$/, (13' )kHn^X 04' )C, u 7U-;Wy > 05' )C HS 77;V 
(16' )^;P^7^h, (17' )1 5fiCDAPy>M^TSi|$n 

wnincH?^*, as' )c W4 7'J-jw> (19' )c^,t9JU^jv 
^3% (20' )7$y, (2r )^y-c, s 7;^7^;, (22* )^/-c 6 . u ru-;i/ 

75>\ (23' )^-C l _ 6 7J^)lT^/, (24' )^-C 6 . 14 TU-;PT$y, (25') 

(26' )%jit$3tzs, (27' )c,. 6 r;wi/-^;^-;K (28')c 3 _ g ^ 
P7W-A;^-;k (29' )c,. 6 T;i,r3^~>-^;i/^-;K (30' )c W4 7'J-;i/ 
-#;m*-;k (31' )c 7 _ 16 t^;i^;|/-#;i^-;k (32' )c H4 7U-jw^ 

;M*~;k (33' )C, lf 77JW^->-jjM-JK (34' )5 6 Jtlgiftgt 

^;p^-;k(35' )^;i,A^;k(36' )^/-c 1 . 6 t;^;p-*;w^<;k (37' ) 
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^-c m 7;v+m^^;k (38' )^y-c 6 . l4 7U-;i/-*;w^;K (39' )s 
^fcuemmmm^jw^^)^ (40* )c,. 6 t;wi/t;;1/^-;k (41' )c H4 7U 
-;w*;i^-;M42' )#;u5;Kr$A (43* )c H 7W-AM-ji/7$;, 
(44' )c W4 7'J-;i/-*M-;i/7^;, (45' )c 1 . 6 T;pn^^-^;u^-;i/T^y, 
(46' )c lHi T;^;ux;^n;i/T$/> (47' )c H4 7U-M;^-;i/7$;, 

(48' )C„7fr*Ar-ij)l,#=Lfrtt*, % (49' )C e . 14 7'J-W;^njm^ 

(50' )c H 7;kn+y-*Mz;^i/, (51' ) ; ey-c 1 _ 6 7^j^jw\'t-f 

Jlc*-*^ (52' )K H 7^JHWt^fM^v', (53' )qEy-C 6 . 14 TU- 

;w*;wt*-r;i/^$/, (54' )-n?v-f (55' )5 7 A&fnsst 

^T^y, (56' )5^^b 10*^#^^^43J;CX(57' (J^F, a ^ 

2£Ai*£B&flB-rS) frZMtttl&mmm* 1 ^^b5fifUWTfei;Vv.C H 7 

(6) «ra3Btfta6A^e>a«n*fliijia£s 1 m^vsm^vx^Th^c^rji 

(7) t&aaa«iSA^e.a«n««ifts& 1 ^Lsffitiw^i^c^jjv 

(8) MSBfi&g A £>^fcfn£B&g£ 1 L 5 fiftT^TfeJ;^ C,. g 5^ 

(9) ftfi2B#l« AS^S^fc£n&gmS£ 1 ftl^b 5MUT^TfeJ;^ C 6 . I4 T 

(10) tulS«m*A^e»il^n^»ilS^ 1 &^L5 1 {@:?rLWT s bJ;^ C 7 . 16 y 

«m^-^;^n;i/^MSBBm«AH^e>jg^n§g^S^ 1 ^t5Ifbt 

c,. 6 T;^;k (2' )t&f3fimSA^e>s^n^B^^i^^L5f@'#bx^ 

C 2 . 6 T;i/^r-;K (3' )t&fBB^ A^&jg^n^B^S^ 1 &V>b 5 
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ifUT^T^J;^C H m-;k (4 , ")MfEflMSl3£A^&a«tlS««IS* 
U&^b5fi|^rbTViTt>«j:ViC M >'^DT;^;k (5' )MRBflHMA#^&3 
«n*W«*l^b5fl#LTViTt>«fc^C a . u TU-;k (6' )HtffB»mSA 

8$fr5Xtfn&*ifc£& 1 fcv*b 5Wiwwn c 7 . 16 t^;1/+;k (7' ) 

i^^L4jia©^nM^^#tf5 ^^bi4M©i«^»> (8' )mmmmmh 

ifcfe&»«tt*«^ft lte^b5fl*bTV>Tfc<kv> c,. 6 T;i/^;u-^;i/^-;k 
(9' )iftEB&£ AS)i^g«n5flftSS 1 &V>b 5 faWbTWrfciv* C, . 

fflWbTViTt>ckVic M r;i/^;w*;i/^;k (11' )MaaaiftSA^&a« 

(i2' )t&aae«iSAS*>&ig«nsiaife»s 1 &v>bs»irbT^Tfcj;^c 6 _ 14 

03' >mesiWA«^&at£n««iui« 1 &v>b 5 

assigns w.MM^^zmmm^^mun^ 1 2 1 &v>b 4 i©^ 

■^nuc^s^tr 5 &^b i4^©«5teSt-jt7;P3i?-;i/^&a^n«fitftS$- 1 £fc 
te2ffl^rbTWb«kH7S A 

(OMiBffifts As^&a«nseifts* 1 5 MWbwTfcj:^^ 

(3) *MBttifc& kmfrzmttnzmmm* 1 &^b 5 MWbx^xfej;^ c_ M * 

(4) 5£ 




T/JP2003/015535 



(3) 

(4)ZhD, 

io 

(7) mftaa^x a ^ sa^nsflfifts* i & 5 mm uwt *> «k v> c,_ 6 t;p 

15 (9) ffilBBifeS A ^ e>S«n§fi^*^ l^tS fitLT^Tfe J; ^ C,_ 6 X ;i/ 

a 

(12) iffaB«tftaEA^6a«n«g«i3Ss i ^isiBtbwt^j;^ c M ~> 

(13) «rsBfliiftiA^e>afins«»iss i 5 mmvx^xh^ c 6 . u y 
25 04)w«BttsiaEA^e>a«n*sjfts& i a^sfltiwfiincH.T 
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5 ;i/^;i/x;U3}N-;i/, 

07)0' >MfB«^SA^e,3l^n^tt^«^ 1 ^L5fifUT^tt)i^ 

c 1Hi T;wk (2' mmw&mhm^Mtenzmmm*iti:^L5m^VT^ 

10 l^^t5WlT^^^c 3 ,^D7W, (5' )ffiC«ft£A»*>&S 
«n5StM 1 5fif LT^T%,k^C, I4 7'J-;K (6' )Mf3fim*A 

. ^SI^§BiS§ l te^l, 5 M^rbTWrfcj;^ c 7 . I6 t^;p^;k (7' ) 

1 4M©-\T-OiE^^tr 5 ft^b 14 jt©*^^ (8' )MfBgJ« A 

0' )ttriBg^s a mftzmtfnzwWkm* 1 fct,>b 5 MrbT^Tfcj^ c 

2—6 

r;i/^r-;i,-^;^-;K (10* )MfB«^ a mfrzmttnz>wMm& 1 ftt^b 5 

fit LT^T^J;^ C H 7J^h*M-;k (11' )S9IB»^* A mfrZMit 

nzwmmz 1 &^b 5 m^vx^xh^ c H y^D7^jh*j^-jK 

20 (12' )MfBfi^«A^e»7l^n«>S^«^l^v^5MWLT^TfeJ;ViC 

6-14 

7>J-Jh*;^-;k 03' )Mf3«ms A^e>7l^tl-g>«^^ 1 fcv*b 5 
«^bT^T*><fc^ C 7 . 16 T^;^;v-*;p^-;i/^j:tK(i4' 

mm?, mnm^^xmmm^ zwunz 1 2 1 b 4 <@<zv\ 

^p^^r^5^^t i4M^im^-^;i/^-;^63i^n-5«ms^ 1 
25 «2^#LT^Tt>ck^^;wt^;v^fe^ 

08)0' )^tBttmsA^e>^n^«m*^ 1 ^UtetWTU^ 
c,_ 6 x;wk (2' )Mi3a^»A^e»s^n^sms^i^^b5^i,T^ 
Tfc£^c 2 . 6 r;^-;k (3' )ftri3gj« Ai^£3t^n<E>«m»£ 1 &v>b 5 
M^bT^Tt>j;^c 2 . 6 T;^-;k (4' )stffBB^SA^e»^^n^fi^s^ 
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l/^^L5j@WbT^T i b e kV^C 3 . 8 ^^DT;p^;K (5' )tfgBB&£ Af**>&a 
^n^gm»^l^Vib5MWbT^Tt>J;^C 6 . u TU-;K (6' )MfBff^SA 

mfrt>n\£ftz>mmm& 1 5 mmvx^xh^ c 7 . 16 t^;^;k (7' ) 

1 fr^L 4<@<Z)^Df^£lirtr 5 141©iilS, (8' )tftf3B&*.A 

1 b 5 UTViT &<fc^ C,_ 6 7)],*)V-t>)Vi£-)V, 

r;^-;v-^;ufc;K do' )Mt3«m« Amfrzmunzwmm* 1 5 

TOLT^Tt>J;ViC 2 . 6 T;^-;i,-^;i/^-;K 01' )MtmWkm kmfrZMtt 

(12* ymmmmmkmfrzmtfnzwmm* 1 sm^lt^t^^c^ 
7u-;h*j^-;K (i3' )mmmm& a m^munzmmm* 1 5 

ItiTVitfej;^ c 7 . 16 T^;^^;^-^;^^-;l/^ c krX(l4 , 

fianJMi L &£zmmm?frt>MUtLz> 1 *7t« 2 so 1 4^^ 

■x-.bm^Srg-tr 5 &v>b i4M©^^-^;i/^-;^e)^^ti^fi^§ 1 £fc 
(5)~>7y, 

(7) tutsan a m& t>Mteti%mmm& 1 v 5 lt^t^ «fc ^ c,_ 6 x ;u 
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03)ttfffi»iSiaEA^&jg«n§fi«|*S l fc^L5fl:frl,TV>T'fe.fctr> C 6 . 14 T 

7 - 16 ^ 

15 ;i/^;i/^;i/5fc-;i/, 

(n) (r )«re«ttA»^»Msn«wttft i &^iownnTfej:n 
c,. 6 t;wk (2' )«rE«i(usA»^6a«n<5«i»fti>a:^b5«wuT^ 
Tt>«k^ c 2 . 6 T;u^--;k (3* )Miea&«Ap^sg*in5g&«& l 5 

fl#bWT*>J:V>C M 7;i^r:;k (4' m&mm&m&*>mt*nzmm&*: 
20 l^^l5itlt^TfeJ;^C M y^D7^;k (5' )tMB«fHEA«*&* 
«tl5BM$ 1 ?i^L 5fitLTViTt.<fc^ C H4 7U-;k (6' )MfaBm* A 

mfrzm&nzmmm* 1 5 ifiT^Tfej:^ c H6 77;^;k (7' ) 

1 fcl^b 4 flO^DJSC? 5 fcUL 14 H©*|f*§8tS> (8' )fiMBB&£ A 
25, «fr &atfh.Stt&£& 1 ftV>l6«rlw%J:W C H 7WJh*M-JK 
0' )mBfti»A&fr&£fcm*ff&£& 1 5 «WbTVJTfe«k^ C 

7)Vr-)l>-*)l*#-)^ (10' )WlBfli(y6A«^6*tfn*«ft»*i«:^b5 
ffl#LT^xfej:^c 2 . 6 T;i/^-;i/-*;^-;k (11* )*MB«&£A&#>&sif 
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(12' )tir»«ift»A#^6aiin*«j(i»*.i&^b5fl*bTViT«>«fc^c 

6-14 

MBBtlR^ im»*jR^ &»fcfft* l *fcfct 2 Mod 1 t4i©A 

c,. 6 r;^;k (2' )Mmmmmkmfr*>m&nz>mmm& i setiw 

Tfc£V> C 2 _ 6 y;Hr-;k (3' )ttflBttgUU$*>&StfnSB&£$ 1 5 

10 wlw^^ChTk^, (4- )«rGKttAfl^&s»!n«siix« 

1 5if tWTfej;^C M ^D7;Wk (5' )ttG«|XA^&i 

finsgMS 1 J^^L 5ifUT^Tt)J;^C W4 7'J-Jk.(6' )H&fB»^»A 

vw&stfnsflms* i ^tsmru^Tfein c H6 77W, (7' ) 

15 l^L4«©^n*^*«f5^UUJ|©1ia8lt*, (8' )Mf2*gySA 
(9' )ifflB3B$£ A 1 fc^U 5 fltbT^Tfei^ C 

2-6 

T)V>r-)V-tl)Vi$-)V, (10' )^«tfta6A»^69t*tlSWiaE*ia:Vib5- 
fit LT^Tfecfc^ C H 7M-;h*^-;K (11' )tt1E*iJU£A3&»&Btf 
20 1 fc^t, 5 fl*l,TViT«bJ;Vi C, r >^n7MjM;^'-jK 

02' )m$mmmkm^Bmuti^>mmm^ 1 ^i5flfLWTfei^c H4 
7u-;v-*M-;k 03' )tmwmxAmfrzmti»i&mim* 1 5 

ffl^L/T^TfeJ:^ C 7 . 16 T^;i/^;P-*;^-;i/^^^(i4* ) ifc*»5FWUcg 
25 rDl?m5^t 14 *©*S8!t-*;^n;i/^6atfn*waft 1 £fc 

09) mmwrnm a ^satfnseifess ims m^vx^xh^ c M 

R 5 « 
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(3) hHD^>, 

(4) ^7// 

(5) i^L5 0©/\oy >M^T»^^tife c M t;^;k 

(10) ftraBfiife3£A#^&a«nseifes^ 1 j&^l smmvx^x^^ c,,s> 

(11) MaB««y£AP*^aHrn«stfts* 1 ^i/5flttT^Tt)«kn c 6 _ 14 y 

(12) sfifaB«tfe3£A^sa^n5fiifta6§ 1 ^^tsittwxfej:^ c 7 _ I6 r 

(i4)(r mmwm&Amfr*>mttti2>wmm& 1 ^LsfltLTw^^ 
c,. 6 t;wk (2' )»cwy6A#^6a«ns««»*ia:^u5fl*-LT^ 

Tfc«fctr> Z„y (3* )ffieft&au«fr&8t;msff&£& 1 fcir>L 5 
litUT^TUUC H 7M^K (4' ) MiaS^S A *W&Sttn«Bilt££ 

l ft^b 5fltb Wbin (Vr>^n7K;k (5' ).flMBBifc£A«fr&£ 
l 5 faWkTWT'b.fcV* C H4 7'J- ;K (6' )M8BS^36A 

^^I^nStil^ l 5 fiflt^T'fec);^ C HI 77j^jI/, (7' ) 
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ite^is4®<D^nm^*^ts5m*vum<Dmmmm, (s' )tuSB«m»A 

7)Wr-)V-K)l-$-)V, (10' )ttffBB^A^^il^n-5>fi^S^l^^U5 
MLTViTfei^ C H 7J^z;h*Mzjk (11' )ltffBS^*A^e>31^ 

(12' )MB«m*A^e»Jl^n^fi^»§ 1 tZ^lsSm^lsT^Tb^C^ 

7'j-;^m-;k (13* )tufBsm* A^sinnstis^ i r^v 5 

IfL/WT^J;^ C 7 . 16 T^;wu-^;^-;P43J;^(i4' )j%mm^Uftizm 

mm"?. WLmm^&£zmmm?fr e>ii^n§ i &tc\$ 2 1 l- 4 

•^DJE^^tr 5 i4M(Dlt^-^;i/#-;^^^^ti-5ffm«^ l £fc 

as) (r )mtmmm \mfr£mimz>mmm* 1 ^15muwtu^ 

Ch.T^WK (2' )tulB«m»AH^6M^n^«mS^l^^b5|®WbT^ 

xfej;^ c 2 . 6 t;i/^t-;k o' )mmwmm kmfrzM\£nz>wmm* 1 &v>u 5 

M#LT^TfeJ;ViC 2 : 6 T;^-;K (4" )MfBfi^* AS^e,itkm&»£|g£ 
1 i^^ L 5 flf LT^Tfe C 3 . 8 v'^ D7;^;K (5' )t&iBBm»AS|^6^ 

^n^mm^i^v^m^LT^x^^c^yv-M (6' )t&tB«^SA 

i^6Mkm&e&S£ i sM^rLTVixfect^ c 7 . 16 t^;^;k (7' ) 

1 fc^himcD^nm^^ftste^v umvmmm^ (s' )Mfse^SA 
0' )MtB«m» a mfrBmunz>m&m& 1 &v>l 5 m^vx^xh^ c 2 . 6 

T;U^r-;i/-^;i/^-;K GO' )Mf3S^SA#^S3ifcm£fi#IS£ 1 fc^L 5 
ifLT^Tfej;W H 7J^WM-jK (11' )MW3g&« AS^Silltf 

(12' )Mf3fimSAP^e>ol^tl^BSI^^ 1 ^b5ltLWTfei^C ( „ 

7u-;h*;«-;k (13' )tfffBe&* a m^m&nzm&m* 1 5 

M-bWT&j;^ c 7 . I6 r^;i/^;p-^;i/^-;^j;tK(i4* 
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mm^ mnm?&zzmmi8Tfr zmnnz 1 §at\z 2 mo 1 &v> u 4 0©^ 
n *t o &t,> b 4 ©sbrt* £ Mfa. c i ] mwwfc&m 




R 3 ' ttd)**®^, (2)C 1 . 6 T;i/n^v'^fctt(3)l^^b 5M©An^> 
(4)#;M^x Any>If, C I . 6 T;i/n^->-^;i,#-;^j;tjcc 6 _ 14 TU-;i/- 

*;v#-;v7$y^6a«n*«tfts& 1 &v>l 3fitts c,_ 6 y;i^;k (5)c,_ 6 

tf-;W-75A R s ' ttTk^iK^ kFn^x ^>7;, l^L5jS©;\ny> 

nj&*OTifc£f&BB CI] SBtt©^<»; 
C5) R 2 #U 3 _ 8 ^nT;WPT&£MfE Cl) fB*fc©te-£#f ; 
. C6) R 2 /^5£ 




K«©rt:«&4& ; 

C7] 2-(3->Ty^^-;i/)-4H-l,3-^>y5 : -T>?>-4-^->, 2-(4-Tiz^7 
xn;P)-4H-l,3-^>y^T^>-4-^">, 2-(4-^^7^*^7i = 
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;W-4H-l,3-^>y^T^>-4-^X 2-(4-T-fe^;UT$/7x-;W-4H-l > 3-^ 
>^X^>-4-:t>£tftte 2-(3- h U 7;^D^^7x-;W-4H-l, 3-^>V 

5 t 7^>-4-^->T**affiB ci] mmvik-erya 

C9] fufB Cl) IB«OYb^^fe^s^^n7 7— ^itt^ffiihH^JS-&?f!l ; 
CIO] fuiE CID %m.(D{c&mv>7u Y^ytf • 

Cm MIB Cl] !B*©te«&%ii&fcfr£©:/D H7y^tl/T)i§El ; 
CI 2D m^»J*fctt«^^jT^^ftffB (11) fB«©(g^; 

ci 3] r#h-^tmftiaiT»*tMriB ci n iB*oEsm; 

ci 4] >hmmmrnun^^>mu ciu fascism; 

ci 5r^i§5B^jgH-r^s©^B&-^^ijT^§teri3 cm i3«©g^ ; 

ci 7] mm&mmm. n-mmmm. mmmm&, ^mmmm^r^mmmo 

^Bfr • ^^JTS^MfB Cl 1) SBm<z>E3n ; 

ci8) m^mmizMux, mm m em©^#j*fcf«©yDH^»/^cD 

^K? • »aBW*«$rr*fc«>©, MfB Cl] B«(!!)ft#»$&tt*0^nl<7y 
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3^m#) Sflwtt)J;^7;^ (flu x^;K ^ot?;k -fy 

ypt?;k <y^;k sec-y^k teit-y^M ^>^;k ^\^->;u 

*J7)V*u*^)V. hU^na^^k h'J7MD^^;K x^;k 2-:/p^e 
x^;k 2,2,2-huy;M-DX5P;k ^>^7Mqi5 : jk ^p^;k 3,3,3- 
h»jy;^p^pif;K -ry^ptf;K 4,4 ( 4-hU7MD^jk < 

y^;K sec-y^k tert-y^;k ^>^;k -ry^>^;k **^>^;k 

5,5 > 5-hU7MP^>?;k ^S^k 6,6, 6- h U 7MP^^^tf 

; - ;k s&s ^ v t Vi t & «t v> r u — ;ktf x ;k 

x;ki ®7MM;i/5j?-;^iT(t *3\;iot7;M?x;k xrP;k*j;i, 

/fc;k 7°n tf;i/#;M?-;k -ivfu\±)Vf})V^~)V, ^;^;u^x;k -y 
77*?M;^-;k sec-r/^j&^tfr^k tert-^;k&;ktfx;k ^>^)V 
XjVtfziM ^^;kft;k#-;i^© c,_ 6 T;i/^;u-^;^-;^^^e>n-5 0 

AP^*>IC^ (0U 7y|, AS?, 37$f), (2)C,. 3 T;l/^l/>^^ 

(#U ;*5Pk>^t-^x x^i^s***^*), (3)xhp, (4)~>yy, (5) 

m& 1 &V>b5f® (0?£L<fe*l ^L3fl)ttTViTt)J;^;k X^;k 

yptr;K -f y^Pbr;K y*^;k -fy^jk sec-^^k tert-:/3\>w ^> 
^;k ^->;i/#), (6)Ap^>Yb$nT^Tt>ckVi c M r;werx;p (flu ?y 

m, mm. Mm^x^^m^\w*^%m m^v<\tim^zm) tit 

ViTfeck^tfx;k yo^njk -fy^p^x;K 2-y^>-M;k 4-^>^> 
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*~>x:r-;k 2-#;i^*^-2-*^;px5 i x;i^), WADyxfbSnT^Tfc 

£^c 2 _ 6 x;k*x;i, cm, y^m, $km&£tf3rym* 1 &<^b 5 m w 

LTViTfe.fc^y^DT'D fcOk v^Cl^k >^D^>^;K ^D-s*~> 

;k ^n^y^k ->*n*-^;wp), (io)c 6 . I4 y u-;p (M, :7xx;k 1- 
^:7^;k t-^y^)v. 2-tf^o:xu;k 3-tf^x-u;k 4-t??xxu;k 2- 

sec-^h^^ tert-yh^-X/Oh^-X ^>-n^>^), (12)C 1Hi 
^kn^-^k^x^-c^ y;io^> x h^^;k^x;M^;kt=^> 
30, (13)kFn^X (H)C 6 _ 14 TU-;k^> W. 1-^:7^ 

;kt*x 2-^ :?^;kt (i5)c 7 _ 16 x^;i/*;kt^> (M, ^>^;m-* 
:7x*5P;kt*i^iO, (i6)y;k*j:/K (i7)ADy>ft:^nT^T i fei^ 

c^yjv*)},^ (m, ?ym. mm. &m&&z$3?m* 1 51 

L<tei ft^L- 3M)^LT^Tfc£Viy^;k^<J\ x^;k^^% y°u\d)i^, 

^ ^>^;k^ ^*^;i>^n§0, (18)c 6 . 14 tu-;p^ (M> ^xx;^ 
*\ 1-^-7^;^^ 2-^:7^;^^), (i9)c M6 T^;^;i/^ (M> 

^x^^;i/^^), (2o)t^/> (2i)^y-c,. 6 T;wi^T$y (M> 
*3^75>\ xw^i), (22)qEy-c 6 . 14 TU-;wr^y («, 7x-^ 
ts/> i-t7W^y, 2-t7^7$/^), (23)^-c,. 6 T;i/^;uT^y 
(M, >?y^;kT$/\ ^x^r^y, xwws;^), (24)^-c 6 . 14 
TU-;kr^/ (M, >>:7xx;kT$y^), (25)*;k5;k (26)#;k#*x 
(27)c,_ 6 x;k^;i/-#;k#x;i/ (m, Tir^;k tr^r x;ng), (28)c 3 _ 8 ->^d 
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(29)C M 7^a*^-*^aK=;p (flu * h*3s*n,tf=:M xh 
4->#;kfc;k yD4?+y*;^-;K tert-^ h^>#»#-;M§o, ( 3 o)C, 
r U-;W*;P^-;u (#U ^>*yy ;k \-±7 h-r;K 2-^7 h< ( 31 )c 7 . 
77^;h*;^-;p (m, !7;cr;;i,y-tz^;k 3-7i-j^d 
(32)C B . M ru-;^^^-*;wai?-;p (M> 7i;^^Kr;i/i) ( (33) C w . 

(34)5^fe«6^^^;^-;j, ( «, - 3 gv-Ok <y 

;Wfe>k tr^7^>-i-^;^;^-;K trn >j ( 35) 
*;PA^;k (36)^y-c 1 . 6 r;^;i/-^;wt^-i';i, *^*;w*E-f;k 
x^*;p/t^^», (37)^-c,. 6 t;^;i,-*;w^<;i, (*u s>**;i*;p 
/*E-r;k ^x^;kfr;w^;k x.=f)V*^)V*)V>^)vm). (38)^ey-c 6 . 14 

V)V*)\,n^)V, 3-tfu^;^;w^;p, 4-eus?;i,#;k^<;k 2-^x 
x;k*7;wt^ ^j-^x^M^f^, (40)c,. 6 t;w^;^x;km, 
;Wk^*-;k x^;k*;kfc-;H£), (41)C 6 _ 14 T U-;k^*-^ («, 7 
a:x;px;^-;k i-t7fKW-;K 2-t7»;^^), ( 42 )*;p 
$;PT^y, (43)C,. 6 T;P^;U-^;i,^-^ T5 y (M% T -fe^ ;l/T$/ ^ )% 

7$ (46)c,. 6 T;i/^;i/x;i/^-;PT^y (M, ^^x;^-;P7^y, 
x^;Px;^-;i,T5y^), mc B _ H TV~Jix)i*-)i7$; («, 

>^)> (49)c 6 . 14 zu-;u-^;^-;^~> ^>vr-f^ +5/ , 

(50)c,. 6 7;Pa^->-^;^-;^.> * 
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^^;^;wt^E-r;w^^ x^a^t^;^*^*?), (52)^-c,_ 6 7)v* 
;w#;w\*^-r ;kt*~> (M> ^^^*;i/A^-r;i/^~x ^x^#;wrE-r, 
(53)*:/ C^TU-^M^M^S/ (w;7i-mm 
*-<;i'^^^-79 i ;i/*;w^-r;p^v^), (54) =3?7^j^j/, (55)5 

fcl^L 7 AttftSHKTS A (56)5 10*^#^I^*(M, 2-^X-;K 

3- ^x-;k 2-tfU^;K 3-ifu^;K 4-tru>?;k z-+yj;k 3-+ y u ;k 

4- ^/u;k 5-^yij;k 8-4vu;k wy^yjjK 3-rv4vu;k w 
v*/u;k 5-<y*yu;k i-r>Ku;u, 2-r>Fu;k 3-^>h'Jjk 2- 

1>*S77*SVM 2--<>y[b]^x-;K 3-^>i/[b]^x-;k 2-^>y[b] 
79x;k 3-^>i/[b]y^.-;^), (57)*;i>jW#wsn, ft&iftBfr&fli 

#;k#-;k -fy^n^z;w^-;k i-^x;^;^n;K 2-^-;^ 
;k#-;k 3-:/^-;i/#;i,tf?-;k 2-^5 : ;h2-^a^-M;^z;k 
-2-t°d^-;w;^-jk 2-^^;i/-i->n^-;^;p#-;^c9 c„7;^ 

#-;ki ©T;^x;^;i/^-;Vi:bT«, Mx.fcf, x^-;p#;M*-;k y n 
A;k?;k*;k^-i;k i-^x;^;u^-;k 2-^-;k*7;k*£-;k 
;k*;;k*tf-;k i-^^>-;k£ukfc;i,^cD c w 7 )V^~)V-ts )V^-)V^m-f 
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R'-c^sns rx>-;ki tlx© rfi^^WLwrfcc^v^nx;^;]/ 
^2uT)v*)v-%)Vi£~)vmifim\i%n2>o 

R'T^sn^ rT->;Uj tit© rg^i»^bT^Tt>j;^T7;i/^;^;p 
-;p^d tf^--;p^© c 7 _ l6 T^^^-^^^-^^tfsn^o 

^^zmm^^^mitn^ i 2 m<D 1 ^©^ernic^^-tr 5 

2-y v jux 3-7 u;u#;i^x;k 2-tf Ui^kfr;M?x;k 
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4-fcfU 3-tfn U;i/*;v#-;v, 2--f ^ 
U 3-tf u 3--r v?77 u ;ufc;k 

3--rv^ityu;i/^;i/fc;K i-r>Fu;^;ufc;k 2--r > f u 

^x-;^;p^n;K 3-<>^[b]^xx;i^;i^-;k 2-^>y[b] 
;U#x;k 3-^>y[b]^^x;^;^x;^©^#^^-^;i / ^-; l/; l-hf 
p u 2- tf d U v?x;k*j;Mf-;k 3- If n U ;M*x;k 

2-<^^/ij-;^M-;k H$^/'J^M-;k 2-tf ^VU 
#;kfc;k 3-tf^yuv?-;^;i/fc;K 4-t?^yu^x;kfr;kfc;k tf^ 
U>V#;kfc;k 2-tr^u^;k^;kfc:;k 3-tf^u^;^;i/^-;K 4-tf^ 
U^;P*^n;k i-tr^^x;kfr;kfc;k 2-t?^^x;v#;k^-;k ^ 
;k* u y #;kfc;k tt^v-fc u y ;k#-;p 

R»T^$n§ rB^a^WLTViTfei^y^yj tutu m.fc& (Dm 
S&tl/Tiitfe«k^7;Wk (2)S&*£;frbTV>Tfc«fc^x;i^x;k (3) 

*;k (5)*^»§WbT^T%j;ViTU-;k (6)«m**#bTViT ! bJ;ViT 

t)iv^>^a7;w*M-;k (i2)e^»^bTViTt>ct^TU-;^;i/ 
fc;k (i 3) aitt £W L t <fc v> r ^ ;k3p;k* ;ktf x ;kk «t & (i 4) fi&g 
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&WbTV>Tfe«fcv>r;M t ;ki 07;wi/tiTfl M;U£> ;*^;k x^;k 
yntf;k -rv^Dtf;K -rv^jk sec-^;k.tert-^;k ^> 

3^k ■ / s^^;wf©c M T;^;i/3&a|fcW r 6n*. 

£WLTV>Tt><k^y;kJrx;ki ©T;p^rn;i/ibTtt, M*fcf, h*— ;k 7 8 n 
^-;k ^rv^D^-jk 2-^>-i-r;k 4-^>5=->-i-^;k 5-^\^ir>-i- 
-uumo C 2 _ 6 T;i^~;i^#tf sns. 

&<gVT\,*T% < k^7JV3r-M (DT)]s*-)],£VTU, MZl$. 2-^>-l- 

-f ;k 4-^>^>-i-r;k 5-^\^v->-i-r;^© c H 7^z;«^^tis. 

7'>;PibTO rg^x^bTViTfeckViT;w^;i/^-;i/j ©g^tisi 

R'T^^ti-g) rgtjyg^bT^TfecfcViT^yj ©fiittx© rg^ 
§tlWT%i^5/^n7;Wj ©>'^n7;WtlTtt, W^LHT, 
□ yatf;k v^mr^k v-^n^>^;k ->^D^\^->;k 5>^n^\^;k 
a^^jw*© c 3 . 8 '>^nm;WW5n«. 

R'-e^^n-s rg^^^TVixfe^ViT^yj ©liSiux© rg^ 
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2-^-^^;k 2-t'^x-u;k 3-t?:7xxu;k 4-tf7x-u;k 2-r> 
x u c 6 . 14 y u enso 

y^^k^-^© c 7 . 16 y 7)U*)M)tmtft>ti& 0 

It^issm^umvmmmg; WX.\*. 2-^xx;k 3-^xx;k 2-7 U;k 
3-^u;k 2-tfu>?;K 3-tfu^;k 4-tru^;K 2-*/u;k 3-*/y;k 4- 
*/y;k 5-^yij;k 8-+/>j;k Ky+yj;k 3~fy*>u;k 4-fy 
*/U;k 5-<y^yjJk tf.^x;k 2-t?u^v?x;k 4-tfu=^-;k 3- 
tfnu;K 2-T5^/u;k 3-t:u^-;k 3--r v^ti/u;k a-Tva*** 

V*U;k W>HU;k 2-<>KU;i,; 3--T>FU;k 2-^>7^7ytj;k 2- 
^> ; /Cb]^x-;k 3-^>y[b]^x-;k 2-^>y[b]y^-;k 3-^>>/[b] 
^^x;i/^©^#^^^ ; 2-tTPU> ? x;k 3-t£nu^x;k 
x;k K5yyu-;k 3-tf^yu^x;k 4-fcf^y*u^x;k 2-tr^y>>Vk 

ens. 
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^mmm^rnvx^xh^y^ji^-jitu^-ju] rg 

)vmthx<D mmm^vx^xh^TJv^juti)v^~)iu mmm^v 

r 4 

R 3 




(iv) — h (v)^7V, (vi)tlS&tLT^Tt)J;^7JWK (vii)«&£ 
^fbT^TfeJ;^/;^^^ (▼iii)«H***UTWbJ:^7U-;K (ix) 

R'tt-e-ti-ena)**^, (u)yymm^ inommm4. 0T)tHD^>, 

6««n««iuis^rr* r;i/*;k (vi i) gix^tLt 

Wb«fcV>7;Pr3^^ (viii)g&g£^LT^Tfcck^TU-;k (ix)Tv;k 
(x)g^S^WLT^TfeJ:ViT;^;i/X;i/^-;k(xr)a^»^bT^T ! feJ; 

t^;wt^;k (xii)«^ : &WLT^T^>j;^T$y^fe«(xiii)g^g , ^ 
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(iii)tHD^, (iv)->7>\ (v);\ny>IfTSftsn&7JI/+;k (vi).B 

«l*lrbwbitJ7'j-^ (vii)T->;k (viii)«iyfi*#bTWb<t 

c 3 . 6 m;p*«ais^6n5. 
tra«©fe©#iTO«#Kf5:ri.5 0 

ttt, M*.fc£ v^nyntf;k v^py^k >^p^>^;k s^d^v^ 
;k s^p^y>;k S/^p^^^ffiD^^nr^^jWwrsn^. 

w >^;k 2-^r >^;k 3-<>^~;k w>^n;k k>t 
~;k 6--r>^-;k 7--f >j-JK 1— r>^~;k 2— r>^-;k 4-<>^~ 
;k 5-r>^-;k 3~r >^-;k 1-^:7 5P;k 2-^-^^;k i,2,3,4-^h^b 

HD-l-t7?;K l,2,3,4-fh7t:Ho-2-t7^;K 1, 2, 3,' 4-^ h 7 b KP-5- 

57^tL/T© r «^S*WbTi/iX ! b e fc^T;i/^;P7^;i/^n;i/j 

R^NfcOTT^n&ra^^ux^^ 
«*tf, *5P;k x^;k y°ptf;k -f yy*ptr;k y*^;k -ryy^k sec- 



WO 2004/060881 ^ ^b T /JP2003/0 15535 

28 

R 3 , R 4 , R 6 &£^R 7 T;*c$n<E> rt^l^ftx^t^j;^^^^:^ OT 
+ *h*>>. Xh^X ^D^^ -fV^D^^ y 

V-Jit\t. MZ-tt, y^-)V, l-^-y^jv, 2-tf^x~u;K 3- 

R 3 , r 4 , R 5 > ^^^rXR^^^ti^ ry^)V\ IuIHcd r 1 rr 
R 3 , r 4 , R^^tKR^T^^n^ rfM^ftTV^Tfe^v^;^;^;^- 
y n hf;px;^-;K -f y:/Dif;i^;i^-;k :^;px;i/*-;k -ryy>;i/ 

R 3 > R\ R 5 , R f ^i^R'T^$n§ rBM^UT^Tfeit^^tti'^j 
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R 3 , R\ R 5 , R 6 :feJ;tKR 7 7?^£*l5 rff^^LT^Tfe «fcH7$ / j fcfcfc, 

*.«, #;k^>, mmm^, jumc?. avmm?* c^tjvu 

fc;k sec-yh^^;p#n;K tert-:/ h^#;kfc;k ^>^D^->^;i/ 
#-;k ^*^n^#;i^-;i^K c 6 _ 14 TU~;i-#;ktfx;kT5y (M> ^ 

R 4 &J;££R 6 T^£ns rg^^#bT^Tfe<t^T;i/r3^^;i/fc;i/j © 

^□^^^;^-;k <yyD^^^^-;K yh^y^M-;k -fy 
:7*h^$/#;k£-;k sec-y h^^;^x;k tert-:/h^5/#;ktf-;k ^> 

mm. a l^usfi («p* b<«i^u3i) ^rrs c,_ 6 

t;wkm, *^;k x^;k yntf;k <yynif;k *fy^;k 

sec-^;k tert-^;k ^>^;k ^v^MSOj&^fsn*. JMM&fctt, 
^DP^^;k y^Dn^m hU^PD^^k 7*Pt^f;k 7)l*n* 
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1, 1, 2, 2, 2-^>^7J^D.X^Wtf & n§. 

R 2 tLT^l<{t (DIiS^LT^Tt,j;V«7JWK (2) SSI 
.5 




.5' 




(5t»K R 3 '«(l' (2' )C H 7;P3+S/Sfctt(3)l tt^b 5«©;\n 

y>I^Si$nfc C,. 6 T;Wk R 4 ' »4(1)7K*JR^ (2) A**?, (3)~>T 

(5) c,_ 6 T)\,u * jitf - )iT°wm s ft & c,_, r^n s « (6) c,. 6 7 ;u 
-#;^-;p-7$/, r»" tt**s^ kFo^x ^>7/, i^15«oad 
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R 



5" 



5£ 



(I) £ Lt^^l: « % 2-(3->'7y7x^ -4H-1 , 3-^ >V3=-Ti?> 
-4-rtX. 2-(4-T-tr^^x-;i/)-4H-l, 3-^>y^T^>-4-^->, 2-(4-^;V 
X ;Pafs— ;P 7 x — )V) -4H-1 , 3-^ > \T&>T >> >-4-tf- >, 2- (4-71*3^7 ^ / 7 x 
-;U)-4H-l,3-^>y^T^>-4-^>, 2-(3-h U 7MD/fjl,7x- 

; w -4H-i , 3-^ > y^T 5? >-4-*- > * fc tt^n s ©««s*w * u n« t 

ft^«(I)®«iLm 4fX.t££JKfc r>*E=frA* & 

;ut^>> ^x^y-;i,y^x hux^y-^rsx v^d^^t^>, 



R 



4" 
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pi?, hU7^ni«, 7Ym' s/a^ifc 

*x>K, 3A^|, U>=fl* **>X)l,ft>Wt* ^>V>7s)ViSs>m. p-h 

±m&mm. cm. xuv^vam, -w^^am, /vj^aw) *<omm* 
io 7>*-*avs*, *&, it^mmzmM^mmm-r^m^z^ mz.\m 
mm. mm, ^kmm^ y?)vm, 7^ 

20 »©3t*iM«¥RfcJ:Dlttfct*«)#, (S)#fciHlt5Cim5. 
fc^tt(I) ttRHfcTn* (M> 3 H, "C, 35 S) ft£T^£*lWTfc<fc^, 

/tfx-fnifv-owb, T^-Mk^y^VTS.yKfrtf-M^ (5-^^-2- 
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CM, ^^(Dofch'n+^tT-fe^Kb, ami, 5 h<;wb, 
/v-f;wb, tr/XD-f;wb, -y-^^wb, y^vMt, 75.=Ms, 

Jlx.^Mt. t!A*n<;^^^^^xx^;Hh:, ih^^Mrmy 

^te» 163 K*6 198 KfcB«*nTVi« J:3tt,^a»*frT-fc^(i) fc* 
f b *T -5 © t? $> o x % J; o 

s/ss; l 

0 

<"> (III) (,) 

fc^fc (I) WftHb (I I) &ft&4* (I II) i *«3i©«rf fcg«*« c <h »c J: 
t)#£>*l<5„ 

fls*#r<iii)©#yH*tt, <b^«r(ii)i^;nc»u »o.4ftv»Lio^, 0 
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mmr=i>m. hui^rsx huyotf^^x hij^ 7 , x 

^W©AI73H», th'j^h^>H, thiJ^ih^H, *U* 
D**>fldftfc*** MttlMftfc*** 3mfc0M&***, T ^ 

tf, (II) fc«St*7>h5=^|J;D, (0!k * 

frSXMJ-, *18#, 1380 H, 1953 

(in fcffia-rs-y-u^wftio, <m<ois& 

-ft-v* ^^hU-, »31«, 3980 X, 1966 fc«n, 
(I I) &f#5 c £ § 0 
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^^SH 1) R z COX 2 f ^.SCOR 2 

<") (IV) ( V ) 

sZ&z ^.<t%r. -^--.-ov 

0 0 R ,,R o 

< VI > (VII) (,) 

«?*b<tt, 7*~;V4<D Ch,7U-^ fOjlOMSmB^Rti^ 
"T3. 

. Yb^(I)«, Chem. Ber. 118 4632-4636 K, 1985 ¥fciB*©^fe^«PT 

vcox^misnzT^jwmiv&mmte. (t^mum *;nc#u tii.o&*> 

*^75/KU$>X N,N-^^7ZtJX N-*^fcWJ^> % N-*^ 
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ur>{tms*mm* mmmmmmm. ^mmm^mm, x-^;i» 75 

NrlWtta**& 0. 5 RSKftVib 4 l$M, $? £b< \m 0. 5 fc^b i mmT»&z> 0 
o lco 2 r' TS$n5Any/^x7f;KDtii{t^ft(iv) i *;nc»u 

imv&mmte, to*mam »i^ii.6^ #*b<tt 

ttifc^bl.B^TfifcS. & rifcgj turn hy*A\ 

DU5?>, N-^^WU>^Ol3S75>a **fc^hU^A, 
h^H, th'J^Xh^i/K, #U^A tert-^h^>-h*^©^MT;i/3^ 

oy>ftUWb*3W«, j»jftl»Kft*M, &ff*Uftfls**fe x-t-;WK, 75 

sjeastt, a**a-5"cja:vib sot:, »^b<^-5 t c^b ktctss. sots 

M»a*«sro.5i«n^b4i»m. »*u"<raj©o.5«t^L 1 pmt**. 
Yb-&«b(vi)©ai3g 
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YVHtfr h U *A©4WB«4,rts**(V> 1 qE^tettUtt 1. 0 fcn L 2. 0 

r" 3 p -«£n& 3 m*x:7^ xD&mmmt'&mm) 1 ^;wd*u #5 1. 0 & 

ny>ftJWU*slW, ftttlttftftrtftjfc ##J*iftffe*3m x-^MR, 75 
KJS«, SffW&-20"CfcH L or, 0*b<«-lO t C7?3^3}sX7^>$iiPx. > 

0. mmmmrz ct^. 

7x=;w*5/^*=Jk c 7 . I0 77MW->-M* 
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*W^©«iSibTH ^J^^tlfniiS^fbT^TfeJ:^ C,_ 6 

x^;k :/utf;k -ry^Dif;^ t ert- 
^;i/^;i/fc;^) > - hp, c M 7)V*)\, x^;k tert- 

T)V*)i m*&s x^;k y.atf;k -rvyDbf;k tert- 

7x"JK C,„77W («AJ& C,_ 8 
T)V*)\,-Jj)Vi£-)V r-fe^k yptft^, 

C H 7;W <«Atf, ^^;K X5P;k tert-^^», C H1 7^ 

n, KAMI, gfe tf*^ h.F^x 7xnMH7^x N-*5P;P^ 
^rti©«^fc%>, $6tewate«kt), ^»©JK«»R«, r^Mfi&L T 

1977^ »L#mj!E) *teia«©^ft«^ffl$n* B 
t&lH r^#^ T5>mj torn trus>>, ;^^>, +yu>f 



£3K 



WO 2004/060881 ^ ^bT/JP2003/015535 

39 

mib nmmm^mmj tbTa, M^rar, ^u-x ^>^x i^n^ 

fftfB r^#^^ 7 jcmigj tbx«> ^>ifx h;px>, 3=->i/>, 

^ p n ^ e> o 

tufa rr;V3-;wRj £bT«, ^/-^ x ^y-;k t^d/v 

*58WOft^ft(I)l4, m®£Qibnm$LW}® (Ms tK -f*\ 

«tt*tt, )te*& ^m^tt, **mbs«ub; iitt) r*«v>. S6 
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no fc«k*«is0B, p-r k 0 seflticj:««uB0E««iqiftrr«. n*.t* a * 
Mf^ffl *^r*r « fommmvwM \z&% >bmm^ <Dmmm*$n& \z m < 

SSK, MIF fc»&-rs«B:&££TS*WKtt, Antioxidant response element 
(ARE) ©JfllTfc&Sjte 1 ? (M, MxXd^pJia^B&^-r-SH^ODjt'e 

^mb amatfiuB. are mfPTteftsate^^v/^fi (jte^m) 

ARE tt»Tfc**jte? £ bTte,^A**^^--i?-l (Heme oxygenase-1). 
Liver glutathione S-transferase Ya subuni t, Liver glutathiones-transferase 
Yc subuni t, Glutathione S-transferase Yb subuni t, Glutathione S-transferase 
Ycl subunit, Gammma-glut amy 1 cysteine synthetase, NAD (P)H: qui none reductase, 
UDP-glucuronosyl transferase, exon 1 , Bilirunin-specif ic 
UDP-glucuronosyl transferase, NAD (P) H-menad i one oxidereductase fcg&mvf 

z\n&r), fc&toam. ^g^tbttffl^o, mm&mm 

B CM, >bM$E (M, l&MM'bffiilfe (congestive cardiomyopathy), lE^cM^flS 
&>bffi$E (hypertrophic obstructive cardiomyopathy), BE$:m#fflm&>bWsm 

(hypertrophic cardiomyopathy), ftft&foffim (idiopathic cardiomyopathy), 
&18&>bffim. (constrictive cardiomyopathy), ft Jft& (diabetic 

cardiomyopathy) ft^ «14ft^^ (chronic heart failure), Hft 
5-olfiLttft^ (chronic congestive heart failure), 5&teft^£ (acute heart 
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failure), >bttM^£ (cardiac decompensation), tE'b^F^ (left cardiac 
failure), (right heart failure), 5olfett^ (congest ive heart 

failure), fttt3ojfiLtt*CtfF± (acute congestive heart failure), ftWtt&yp 
£ (metabolic heart failure), Mating (congestive heart failure), ffi 
5 ttmttit^ (high output heart failure), fittffitt&Tg (low output heart 
failure), mtbfe'L»'F± (intractable heart fai lure), WSt&^^Pf±^), & 
fcft ftttttMO, CM, A-*>V>#|, h 

U yi/ y H U tf- N^(M, A>^> h>*,M*K*il£ 1 lg,Machado-Joseph 

m. nvmmmm^Mwmmmm. ?v*>m (m, za^yy^h-^ 

(m, »«m», (m, hivjh^ jmraititfte), 

' nmmm cm, mhi«. km*), mum <«, *. 
m*gft (m, #a«^, u*^*), s^n <«, ^jfiitt^ 

*jfa1MH*&ftftfe IttRIHR, »|^, MUMS 

ttifefe Aifeft (M, ftl&ttlB^^ ftfc*, -f >^;Px>if^), ^mmmm 

(m, o)«im *mk& mmmmammm&mz* (t>m/&mw 

**©*fittlW*, (4)0^, gjfc nr^^a-f >x, JHim<z>*&ttjft 

aaa* (5)®*, (6)*®, ommm, (onm, o)m^, oo)ism^, ao 

Atttf*, (12)ilK, <13)*D->*, (14) WK^, (15)*£ttKftjft«>, 

nmmnmm* m (m, ^ws, mm, miasm. ikm®, *«, g? m 
m, mmm, mmm. m& mwm, ras, mra, mm 
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fc*#r<i>©««tt, jmwp-k i«aoT^M> kick 

immtLX, i&O.OOl ft^b lOmg/kg, 0£ b < fci 0. 001 b o. 2mg/kg, $ 

*>\zb&l<^ o.ooi o.o2mg/kg^T^o, z\nz o mm mzmmz 
^(Do^'igcgitoMitt, ^£#©^0.01 ^^b ioo a*% 

io 

fi^s^s^v^n, @^^jfc^^^>©^j, mmu m&m. mmm 
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mmu famtm^v. mmtVTmam^r^mmamz^±\z^ 
*o ±fHgm<tbT«, mam cm, anaai. *y-t;w* m\). mm. 

5 W. y(-> (Tween) 80 (T h 7X/t^^-tl, *H), 

HC060 (B^5*;PX», #yifl/>^a-^ *»****7)U±JUU 
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^rT'J^^y^A, #UX^>£fUa-«, 6000 «) ***JoLTJE 
D-X, #iJt^I?l/>yij3^, y-f-> 80, y^p-y^ F68, 
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ft^(i)t#j!bwt*ci3wrjifti#ii.i / m OT©^© 
wwrsn*^, &mmz, mamzx\mmnmiz mxu, mmu mm, 

*8B£Fai, ~hn:/;i/~>h\ -ffl»-fyy;nf F«®lEffiMU& ^/\ 8 3Uk 

mm) G&mvfztiZo 

7hD/U^> (Atorvastatin) 7^ h^JI&jfiL^ (flu 5*&7 
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<<7uV)V (Gemfibrozil) Wfih^l W. ^*7775I« (Ifosfamide), 
UFT, 7FU77-fy> (Adriamycin), F^V;i/b'->> (Doxorubicin), 

(Peplomycin), (Cisplatin), ^^D7t7775F 

(Cyclophosphamide), 5-FU, * h l/^ir- h (Methotrexate), 
5 C (Mitomycin C), T-f h=Hf>hD> (Mi toxantrone) f^tfflbTfflV^ 
HMG-CoA jg7cBS*ga*H, ttjWWSW©* IES 

iti2Ttllfc7 7 h Glutathione S-transferase Ya subunit mBr?-<D 

are ©lissa^j^^To 
rja#i##: 2: 

^tM2Ttffll/&7 7h Glutathione S-transferase Ya subunit mfc^CD 
ARE C^SiAUfc mutant ARE ©JSaSflaBJ^t". 

^T©##M, ^4>0 r%j IWBbft^lBDli^- fe>h^lt**r-5. 
'H-NMRX-s^ h^ttrtaW*tUT5 ! -h^^5 i ;i->9>«ffiV^ Bruker AVANCE 
DPX-300 (300 MHz) MX-** ^M-^-TWfcLfc. ± 6 tt* ppn TiR**". 

s : =y>>?Vy h (singlet) 

d : &~?Vv V (doublet) 

dd : ?7)V#7Uy h (double doublet) 

t : hVyi/y b (triplet) 

tt : bV7)VbV7Uyb (triple triplet) 

q : tDVry b (quartet) 

m : TJU9-y\yy h (multiplet) 

br : 7D-H (broad) 

J : iJ (coupling constant) 
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Hz : (Hertz) 
DMF : NJ-y^^MMTS H 
CDC1 3 :fi^DP7^;UA 
DMSO-d 6 : *?*?-)\,7>)Vib*r*s K-d 6 
5 IR : V)V 

wsc : mm i-x^;i/-3- (>>*^;kfs y :/n tf;» fl;^^ $ h 

HOBt : l-'kl«D^>»/MJ7!/-;P 



fifiT^-tf-y^M* (6.17g, 40mmol) * tert-^^^^I/X-^P (100 
ml) fc«»U *»T^#»-tf»:38t6KU^> (7.91 g, lOOmmol), J^T>^ 
n^^M-j^nU K (5.00 g, 42 mmol) tiTlfc. ££S&fe* 2 

^X-fJhTh7bFD77> (3:1, v/v) Tft&ffiL (100 HXS), 
«BBfc£-& (9.11 g, 96 %) (1.0 g) 

lf»ft«c:tK:«fcO, ^&«gn (0.81 g) znrco 

92. 6-95. 5 "C 

IR (KBr) : 2988, 2946, 1701, 1586, 1474, 1437, 1406, 1298, 1265, 1144, 1109, 
1053, 959, 816, 748 cm-'. 

'H-NMR (CDCI3) 5:1. 83-2. 58 (6H, m), 3.40-3.60 (1H, m), 7. 33-7.64 (3H, m), 
8.09 (1H, d, J=7.2 Hz). 




20 
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7mfr%xW. C 12 H 12 0 3 S thX 
st&m C, 61.00; H, 5. 12. 

mmm c, 60.88; h, 5.20. 



v C0 2 tBu 



3->7/7i;-jP (5.0 g, 42 mmolK m^WA (13.82 g, 100 mmol) 
HtX$ N.N-v'^f^l/AT^ H (40 ml) O^fcfcj&^jgif&a*^ ^ntft 
MS tert-y^k (9.01 g, 46 mmol) fc^jreSTFLfc. 8 ^K^^jBiffc^ g 
JS®^4&£***Kifct:}\ x?;H-fJH'ftfflLfe. ft&ttS^^ISfO^TKT^ 

(200 g) ^V«7A^D , 7h^77^-fc#U A^U-^-Sti^. 
;p (3:1, v/v) <Z>#ffl%fr&*efc&4b (9.70 g, 99 %) §MittT#fc. 
IR: 2230, 1748, 1580, 1483, 1433, 1370, 1229, 1152, 1078, 845 cm" 1 . 
'H-NMR (CDC1 3 )<5: 1.49 (9H, s), 4.54 (2H, s), 7.12 (1H, s), 7.13-7.37 (3H, 
15 m). 

##03 3 3-[3-(4-**y-4H-l, 3-^>yrP7^>-2-^;U) 7x=;W tf^ 
>^ tert-^;i/ 



25 




3-(3->7y7x-;W7ntft>t tert-^;i/ (0.74g, 3.2 mmol) 
W?-)Vm*?-)\, (1.1 g, 6.4 mmol), h>JlW$> (0.67 ml, 4.8 mmol) 

msh)VT.> (3 mi) <Dm&®*g.mm,m* n nwmmi^it. susm** 
;p (2:1, v/v) r*ffi£n*wHfc*»TWiu «Eft^,(o.i9& leao s 

'H-NMR (CDC1 3 )<5: 1.43 (9H, s), 2.61 (2H, t, J = 7. 5 Hz), 3.02 (2H, t, J = 



10 
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7.5 Hz), 7.44-7.69 (5H, m), 8.04 (1H, d, J = 7. 2 Hz), 8. 10 (1H, s), 8.55 (1H, 
d, J = 7.6 Hz). 

##M4 2-{[4-(T-fe^;PT$y)^>y<;w^}^m#m 

rV 




tt-V-V^jm (1.28g, 8.3mmol) §fh7kFn77> (10ml) fC»§U 
^T^^Mif^&tfU>?> (1.64g, 21mmol), 4-(T-k^;PT$ y) 

^/WDUF (1.67g, g.lmmol) Orh7kKD77>gS (5ml) 

ibfco iil^Titfib (50 mix 2), ttffiflttlfcf&ftJIftTiMIK ^7jc« 

^£D¥?ttftT*2:ifc<koTmBfc^ (1.38 g, 53 %) 

'H-NMR (DMS0-d 6 ) (5:2.65 (3H, s), 7.60-7. 69 (3H, m), 7.96 (1H, d, J = 8. 3 Hz), 

8.07-8.16 (4H, m), 13.19 (1H, br s). 

##0j5 2-U2-U h^r-»^>y<;w^}^mw 




OMe 



(1.38g, 9.0mmol) $Th7kHD77> (10ml) fc|R»U 
XftTfr&mi£&ifi&\iVi?> (1.77 g, 22mmol), ^T2-^h + ^>^ 
;i/^PU K (1.68 g, 9.9 mmol) <D^~ t bny^ymm (5ml) £^TLfc 0 

■rtlX^Tfll&fflb (50 mix 2), ttffitt«||ffilAtfUCT%»« i7jcj»T^S/' 
^AT^L, »«*@5febfc. 3M#j£5r h7k HD77 >-f y y D bf;Ux- 
5 i ;W<fcDH«rH"rSJ:i:fc < fcoT«!ga^# (2.08 g, 73 %) £f#fc„ 
'H-NMR (CDCl 3 ) 5:3.94 (3H, m), 6.98-7.03 (2H, m), 7.49-7.66 (4H, m), 7.84 
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(1H, d, J = 8.1 Hz), 8.09 (1H, d, J = 7. 6 Hz). 

##M6 2-1(1, V -H7x-;M^jWM-;W?t]^lfi 



ttWJ-frm (1.06g, 6.9mmol) S:fh7kFD77> (10ml) izMMV. 
^T*#fl-tf&*t&KU$>> (1.36 g, 17 mmol), »v»Tl,r -k*^-;^ 
MzMD'JH (1.64g, 7.6mmol) ©rh7kHD77>M (5ml) £?WT 

Vtco Sil^hTh7tFD77> (3:1, v/v) T&JtBL (50 mlX2), 

**I»X5 1 ;VJ:"l)TI«Sft-r«Ctfc«koT«Eft^» (1.29g, 56*) 
•H-NMR (DMS0-d 6 ) (5:7. 46-7.56 (3H, m), 7.60-7.68 (3H, m)," 7.78 (2H, d, J = 
7.2 Hz), 7.91 (2H, d, J = 8. 5 Hz), 7.92 (1H, m), 8.06 (1H, d, J = 8.5 Hz), 
13.15 (1H, br s). 



2-75yfW7^R 1-PWK8.0 g, 41.0 mmol)©N,N->»^^;l/^;UA7'$ 
H^(40mL)fc, 1-fc Fn^v-lH-^>y MJxy-;i/- T> ; tn^A^(6. 86 g, 

45.1. mmoi)^im-x^;i/-3-(3-^^;>T^/yatr;w^;^^$ F&fttt 

(8.64g, 45. 1 mmol) SacjfcTiD*., KjftTl. 5^fW, £?&T30#raa9$Lfc o SIS 
ig^fefctafcSJo*, *ffflUfc»»S5Ut, 7jc£ J: tXi^x^ ;1/X-t=- V fc 
o WfcK*t h "J !>AS^^Tt» fh7tFD77>-Six?j|/ 

mbfeo ^atSTK-ssfex^;^ 6»*fl2*-a-T*»fc'&4fe (7. 32 g , 92*) 





conh 2 
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'H-NMR (DMSO-d 6 )<5: 3.80 (3H, s), 6.74 (2H, s), 6.94 (1H, dd, J = 8. 4, 1.8 Hz), 
7.24 (1H, d, J = 1.8 Hz), 7. 37 (1H, br s), 7.72 (1H, d, J = 8. 4 Hz), 7.91 (1H, 
br s). 

##M8 4->7y-2-[(hiJ7Mn7t^)75y]^|f^^ 




CN 

2-75y-4-(7$y *)V#-)V) S5M«^ 5P;W4. 02 g, 20. 7 mmo 1) (Dv- h ? t: 
KP7^>^(40 mL)^ hUx^T^>(6.43 mL, 45. 5 mmol)&£t*> U 7 
;i/^-PlM^7K# f (6.34mL, 45.5mmol)^^TiD^, I^MT30#p B m#L7c o K 
mUi$m\Z*7k*1)\\.X, I^X^;UT2IMtttBbfe 0 ^fei±^tijlSISfD^± 

itism (5. 65 g, femm £#fc 0 

'H-NMR (CDC1 3 )<5: 4.03 (3H, s), 7.53 (1H, dd, J = 8.2, 1.4 Hz), 8.22 (1H, d, 
J = 8.2 Hz), 9.04 (1H, d, J = 1.4 Hz), 12.30 (1H, br s). 

9 2-y =i y-4->r j 

C0 2 CH 3 
NH 2 




25 



4->T/-2-[(hU^;^DTir^;WT$y]^m#m^^;l/(108g, 397 mmol) 
©^/-;Ml?^(850 mL)£, ^m^JU^A(60.3g, 436 mmol) £iJDx., 50^ 

-^;^^^ft;$i±T^fBYb^(53.9 g, 76X)&*§fc„ 

'H-NMR (CDC1 3 )<5: 3.90 (3H, s), 5.93 (2H, br s), 6.87 (IB., dd, J = 8.4, 1.8 
Hz), 6.94 (1H, d, J = 1.8 Hz), 7.93 (1H, d, J = 8.4 Hz). 
0 4-y7y-2-(l^75 y)^ISt^^ 
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C0 2 CH 3 
-L^NHC 2 H 5 

r 

CN 



2-75 y-4-^7/5fc&#»;* 3^(3. 04 g , 17.3 mmol) ©ffl$fe»#(io mL) \Z, 
T± hTVl/^t: H (90%) (10 mL) , h U T-k h^>7km^^m± b U (7. 71 g, 

36.4mmoi)^^Tin^, iwfiisirk ^uxmmmwvrco Kmm&mz^k 

(SOOmg, 2335) <H#fco «^£MJE2tlitU 3^^>y ^A* D^r h ^ 
^^-(^^>/^x^;V 50:l©f£ 30:l)fc#fcl^ #e>tl^^^^-y->T 
^fe#bT^IB^%(920 mg, 26%) £f#fc„ 

'H-NMR (CDC1 3 )(5: 1.34 (3H, t, J = 7.0 Hz), 3.16-3.29 (2H, m), 3.88 (3H, s), 
6.77-6.82 (1H, m), 6.90 (1H, s), 7.77 (1H, br s), 7.95 (1H, d, J = 7.6 Hz). 
#5tMl 1 3-[(5-^y-2-^o:X;j,-l,3-^^^-;V-4(5H)-<U^»^^ . 



3-y7/^>X7^fb F0.32 g, 10.1 mmolK JHM@Kl.81 g, 10.1 mmol) 

&£zmw£?-byry2±mt> mg, 10.1 vwoDvmTkmmmmmio mD£, ioo<ct 
wt&M&mmvrco &znrcm&£mmi*&t>&Twm;j^^)i-7kn&mzmmw: 

JBEM LT^fBYb^% (2. 04 g, 74*) £f#fc 0 

'H-NMR (CDCI3) 5 : 7. 17 . (1H, s), 7. 53-7. 73 (5H, m), 8. 18-8. 28 (3H, m), 8. 67 (1H, 
t, J = 1.7 Hz). 




o. 
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HN O 
NC" ^X0 2 CH 3 

3- [ (5-^V-2-7x-;H, 3-;f (5H) — f U * ^ M ^>V~ 

hU;Kl.98 g, 9.01 mmol)*3j;^^hU^A(26 mg, 0.25 mmol) (D)L$r J — 

*£Jd;?l Misfit, 7Rjg^imx^;i/-etttBbfc 0 ^itfe^as^TK^ 

MJEiSIf b fe„ £ 5> U # ^ A ^ D ^ h ^ 7 ^ — >-g^ x ^ ;i/ 

80 : 20 ft £>33 : 67©^|B^ffi) fcfl" U Tir h >->M y ^ n If ;|/X-^ SlS^lf, 
bT^|B^%(1.63 g, 74%) £?#fc o 

'H-NMR (CDCl 3 )<5: 3.91 (3H, s), 7.39-7.61 (6H, m), 7.63-7.68 (1H, m), 7.70-7.72 
(1H, m), 7.81-7.86 (2H, m), 8.02 (1H, br s). 




NC^^-^C0 2 CH 3 

0.979 mmoD^.fc^A-^^A/amnU^ACeO mg) h^t Fp^^>(3 
mL)51^^7jc^#H^;T> 50 , CT7. 5B#TO^b^ e M£&£;3ilU 5^^^JBEM 

(90mg)£Jn;5L 7jc^#H^,T. 50rT8f$ra*i*£b#:o 

^^^X^--\^i7->^e>^^^i±T^f3ft:^%(273 mg, 90%) 



m7c 



'H-NMR (CDCl 3 )a: 3.24 OH, dd, J = 14.0, 5.6 Hz), 3.37 (1H, dd, J = 14.0, 
5.6 Hz), 3.79 (3H, s), 5.09 (1H, dt, J = 6. 8, 5.6 Hz), 6.63 (1H, br d, J = 
6.8 Hz), 7.38-7.48 (5H, m), 7.50-7.57 (2H, m), 7.70-7.76 (2H, m). 



WO 2004/060881 



54 



T/JP2003/015535 



cor 

o 

2-[(>-^nyntf;^;i,#-;W^]^m#^ (11. 11 g, 50 mmol) £Tirh 
>(150ml)fcffl»U *«^TfchUx^;KT$> (5.10 g, 50 mmol), fctv* 
T^nnfii^ (6.68g, 62 mmol) &ITbfc, RiftTmn^tjB^ 
^> Tvfl^-hU^A (5.00 g, 77 mmol) *»«t (15 ml) £$TFU SSfc 1 
l$IW)&>#igiffc. S^jg^%§7KT?4fr3RD, h;^X> (100mlX3) T?J*ffiL&. 

0 X>»**#&-15 tfi-TJWBU MJ^M^?^ (10.50 g, 52 mmol) (D 
h)VJi>mm (10 ml) SITLfc, »T»T«, KMS^MStMbm 
15 ^KJP^JSSKbfe. KJ£»«£«HTfcifc»Lfc. »««S^U*^;i/ (300 g) 
^«7.A^D7h^7>f-{:#U ^H^-Iflftx^ (2:1, v/v) © 
fcttJU iWx^l^^^Sftti^^xj^B^^ (2>85g) 28x) 

119.5-119.6 *C 

IR (Or) : 1651, 1574, 1537, 1433, 1381, 1296, 1235, 1204, 1136, 1094, 1069, 
1013, 866, 745 cm" 1 . 

'H-NMR (CDClj) 6 : 1. 09-1. 33 (2H, m), 1.15-1.76 (2H, m), 1.95-2.16 (1H, m), 
7.34-7.71 (3H, m), 8.36-8. 56 (1H, m). 

Tt^frtifm. Chinos t hx 

sfWm C, 65.00; H, 4.46; N, 6.89. 

mmm c, 65.13; h, 4.52; n, 7.00. 

mmM2 2—>^D:/^U5 i >-2,3-^t: Hn-4H-l,3-^>y^T^>-4-^-> 
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cy 




2-[('>^D^;U*;^=)W^]ftA#»(9.01g, 38mmol)£Tirb>(150 
■l)fc»»U Mjt^TtIh>JX^75> (4.25 g, 42 ramol) i^qn 
€m^)V (4.88g, 45mmol) SITlfc. IrIMSI? 1 B#^#)Mif fcW;, TV 
ft^hU^A (2.92 g, 45 mmol) *mm (15 ml) ^iTt, £ 6 K 1 BfTO^ 
fi-fffc. E*E»&4b&#Tira*U h;Px>Tttffll,fc. ttttS^Stgfp^TKT 

MJr/^MC*?^ (7.70 g, 38 mmol) (DbJlX.>mm (15 ml) 
&*Tbfc. «TFHFT«, SMgSMSTIL&t, 10 &|RUM«ttlfe. 

HbT^gBft;^ (3.32 g, 40 X) ^iiLxifc. 
Rb& 146.7-149.4 *C 

IR (KBr) : 3169, 1671, 1588, 1466, 1443, 1383, 1275, 1246, 1231, 1190, 1159, 
1107, 1064, 1034, 976, 955, 814 cm" 1 . 

'H-NMR (CDClj) 6 :1. 85-209 (2H, m), 2.43-2.85 (4H, m), 7.13-7.56 (3H, m), 7.94 

(1H, d, J=7.8 Hz), 10. 13 (1H, br s). 

Tumfttiim C I2 H„N0S £ LT 

tmm C, 66.33; H, 5.10.; N, 6.45. 

mmm c, 66.23; h, 5. 21; n, 6.51. 

mmm3 2-^n^>^U^>-2,3->>h HP-4H-l,3-^>y*^T> ? >-4-^> 




o 



2-[<^^P^>^;V*;P#=;W^]ftJjL«l (11.53 g, 46 mmol) *7±h 
>(150ml)fc«U **^TfchUx^;P7$> (5.10g, 50 mmol) m>T 
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^ OD * 9w (6 - 68 'g' 62mmol) *«Tbfc. MftTim«fi^«, 
T^b^hU^A (5.00 g, 77 mmol) (15 ml) £$»TU SSfcllfclH] 

fr&mnrzo Kmm&m&fc-vimu h;ux> aoomixa) T^ab^o 

*«**J-15 ■CfrWfcUU hU^;^X7^> (l0.50 g, 52 mmol) © M, 
(10 ml) SjTFLfc, »T**7«, MM^tltTIbfcf 15 

*6H»«LT«Bft^(| (2.02 g, 19 %) fttWibTllfc. 
BRj£ 190.4-191.4 

IR (KBr) : 3163, 3040, 2870, 1647, 1590, 1447, 1379, 1244, 1177, 1065, 1030, 
893, 775 cm" 1 . . 

'H-NMR (CDCI3) 6' :1. 53-1. 76 (4H, m), 2.18 (2H, br s), .2.34 (2H, br s), 
7.18-7.52 (3H, m), 7.94 (1H, d, 1 = 7.7 Hz), 9.90 (1H, br s). 
TtWjfrffim. C 13 H 13 N0S tLX 
fflMft C, 67.50; H, 5.66; N, 6.06. 

C, 67.46; H, 5.73; N, 6.13. 
mffiM4 2-^^n^v-U-x>-2,3-^hHD-4H-l,3-^>y^T^>-4-^-> 




2-[(^^DA^y.M;^)^]^Ifi (14.77 g, 56 mmol) h 
>(150«l)fcMU M^TIChUxW5> (5.10g, 50 mmol) M^X 
^ DD ^ 1 ^ <6.70g. 62mmol) *JTFbfc. NUT? 40 &**fllffefe 
7S>fltf-MJ#A (5.00 g, 77 mmol) (20 ml) fciftTU $Sfci^|B 

KJ6a-&*bS*T*HRU h;l/X> (100mlX3) TttffiLfe 0 jftffi 

*tt*»-15 'Ci^SPU hU^*^> (10.37 g, 51 mmol) <Oh)V 
x>*« (10 ml) liTlfc. ITFiKTfk 15 
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amftfttiKftlsfe. BMW«*»BETfcWibfc. U*y;p (150 g) 

§I^7^^D7h^77^H:#U A^>-»tl?;i/ (2:1, v/v) T 

mmu r^hy-mm^vfr^&fchTmmt&vo o.ieg, 10%) «m 

5 145.6-147.1 "C 

IR (KBr) : 1655 cm" 1 . 

'H-NMR (CDCI3) 5:1.19-2.07 (8H, m), 1.72-2.43 (3H, m), 7.13-7.30 (2H, m), 
7.38 (1H, t, J=6.2Hz), 8.09 (1H, d, J=7.4Hz). 
TcBfrtitm C u H 15 N0S ibT 
0. C, 68.54; H, 6.16; N, 5.71. 

mmm. C, 68.59; H, 5. 94; N, 5.77. 

mmm 5 2--r v yn t?u5*>-2, 3-^t hd-4h-i, 3-^>y^Tv : >-4-^-> 




2-[Wy^u^*^)9:t]ftAW (11.20 g, 50 mmol) £Tizh> 
(150 il) (emu M^Tfch>JX^75> (5.10g, 50mmol) W»X* 
UuOn^)V (6.68 g, 62 mmol) ^Ttfe. TOT 1 fl# IHWSjBlffcft, 
r^ftl^hU^A (5.00 g, 77 mmol) zRiM (15 ml) SfTU, tSZlZimm 

^m^rco KjfoM&w&TkT^yRL, h;i/x> (ioomix3) T^ffib/'co mm 

*m*m-l* ^STWMPU h>J^;^X7^> (10.50 gf 52 mmol) 
x>j»jft (10 ml) *«TLjfc. mm KMS^tSSTMLfct, 15 

;^6S»ftbT*IBft:-&* (3.03 g, 30 X) LTftfc. 
M 187. 1-188.3 *C 

IR (KBr) : 3169, 3042, 1644, 1588, 1445, 1387, 1366, 1258, 1194, 1067, 910, 
777 cm"'. 
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'H-NMR (CDCI3) (5:1.81 (3H, s), 1.84 (3H, s), 7.08-7.25 (2H, m), 7.39 (1H, 
dt, J = 1.5, 7.6 Hz), 8.09 (1H, br s), 8.11 (1H, dd, J= 1.5, 7.8 Hz). 

Tumftffim c u n n ms ti^x 

C, 64.36; H, 5.40; N, 6.82. 

5 mmm c, 64.35; h, 5.29; n, 6.65. 

5>) T±t— b 




tert-^^P (3-S/7/7xy^y) T±y=— b (4. 64 g, 20 mmol) izttV 
10 U^l**^!/ (3.70g, 24 mmol), h 'jXW5> (2. 54 g, 25 mmol) JkXS 

b)V3L> (i5mo ©i^sg^itfi 20 i^raii^ tfc. mm&mm.T\z 

>-mmx.^)V (3:1, v/v) T^tB^tl^lii^^SiBft;^ (1.46 g, 20 %) £ 

15 IR: 1750, 1655, 1570, 1522, 1437, 1368, 1289, 1231, 1155, 1098, 1030, 912 
cm" 1 . 

'H-NMR (CDC1 3 )<5: 1.51 (9H, s), 4.63 (2H, s), 7.13-7.23 (1H, m), 7.44 (1H, 
t, J = 8.1 Hz), 7.50t7.83 (5H, m), 8.49-8.55 (1H, m). 

mmm 7 3-[3-(4-^v-4H-i, z-ov^t^>-2--ov) 7xzjh tra- 

20 Z/W. 



No 

3-[3-(4-^-^y-4H-i,3-^>y^T^>-2-<;i,) 7^-;p]yp l f^>^ 

tert-y^ (0.19 g, 0.52 mmol) £h'J7MDp^ (1.0 ml). \z.mmV, m 
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ire. 2 ^mw^oRmmiz^v^n}djix.-^j^^xmmvrz^^m 

*U ^^^-^-rvyDtr^X-^ e fcOS^LTmB'fbfr#J (0.056 g, 
35 SO *«ffti:UT#fc. 

179.8-180.2 V. 

5 'H-NMR (DMS0-d 6 ) 6 : 2. 63 (2H, t, J = 7. 4 Hz), 2.97 (2H, t, J = 7.4 Hz), 
7.53-7. 63 (2H, m), 7.74-7.87 (3H, m), 7.99 (1H, d, J = 7. 7 Hz), 8.02 (1H, 
s), 8.36 (1H, d, J = 8.1 Hz), 12.16 (1H, s). 
IR: 3229, 1732, 1630, 1512, 1439 cm" 1 . 
7C*4M*fffi C 17 H 13 N0 3 S-0. 5H 2 0£bT 
10 C, 63.73; H, 4.40; N, 4.37. 

mmm c, 63.72; h, 4.16; n, 4.42. 

mmms 2-(3->yy 7x.~m-4r-i, 3-^>y^r> ? >-4-^> 




-fVy&U-hVJU (l.OOg, 7.8mmol) i^+f-'J (1.97g, 12 
5 mmol), hUxW^> (1.34 g, 13 mmol) m$h)\>JL> (5 ml) <DMi$m* 

X^y-^^DS^bT^fB^^ (0.07 g, 2 «)^^ibT#7to 
199.6-199.7 "C 

IR: 2230, 1667, 1587, 1570, 1520, 1477, 1440, 1294, 1149, 1097, 1028, 912 
cm" 1 . 

'H-NMR (CDC1 3 ) 5 : 7.58-7.74 (4H, m), 7.90 (1H, d, J = 7.8 Hz), 8.45 (1H, d, 
J = 8.0 Hz), 8.51 (1H, s), 8.57 (1H, d, J = 7.6 Hz). 
TuMfrtitM C I5 H 8 N 2 OS-0. 25H 2 0 tbX 
fUMt C, 67.02; H, 3.19; N, 10.42. 

mwm c 67.32; h, 3.22; n, - 10.40. ' 

mmm 9 2- (4- mj ? ;m- n * ^ ? ^ - ;w -4H-1 , 3-^ > y j- 7 > 
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4rhVyjU*u*7J]^>y-hVn, (2.00g, 12mmol) £?-*VVzF)m* 
(3.93 g, 23mmoi)> h'JX^7$> (2.40g, 24mmol) MhiH> (10 

mo (om^^mm.m^^mmmMvr^ Ki&mzmniTizmmu mm 

5 m*^)Jjf)V (100 g) ^^^^DYh^^^-I^L, -\^>- 

Dbf^X-^^DSP^LTMfB^tf (0.58 g, 16 «)^^,>:bTf#fe„ 
122.5-122. 6 X: 

IR: 1651, 1587, 1570, 1522, 1458, 1439, 1408, 1332, 1316, 1159, 1113, 1068, 
10 1013, 930 cm" 1 . 

'H-NMR (CDC 1 3 ) 6 : 7. 57-7. 73 (3H, m), 7. 81 (2H, d, J = 8. 3 Hz), 8. 33 (2H, d, 
J = 8.3 Hz), 8.57 (1H, d, J = 7. 5 Hz). 
7cmfttirm C 15 H 8 N0SF 3 iLt 
ff-JTM C, 58.63; H, 2.62; N, 4.56 
15 mmm C, 58.42; H, 2.70; N, 4.48 

mmm 1 o ^-m-^-x, 3-^>y^T^>-4-^-> 



4-TW;^>y-hU;P (2.00g, Hrnmo.l) i5P^U 5P;WSb<3^ (4.63 
g, 28mmol), h>jx^7^> ( 2 .79g, 28 mmol) ^hJVX.> (10 ml) (DM 



SL/TSffi^* (0.07 g, 2 »S«itUt#fc. 
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m& 197.5-197.6 V 

IR: 1678, 1661, 1587, 1578, 1524, 1440, 1404, 1358, 1287, 1275, 1242, 1098, 
927 cm" 1 . 

'H-NMR (CDC1 3 )<5: 2.68 (3H, s), 7.57-7.72 (3H, m), 8.10 (2H, d, J = 8.6 Hz), 
5 8.32 (2H, d, J = 8.6 Hz), 8.57 (1H, d, J = 7.5 Hz). 
TcMfttirM C I6 H„NO 2 S-0. 2H 2 0 t. L/T 
C, 67.44; H, 4.03; N, 4.92. 

mmm. c 67.73; h, 3. 79,- n, 4.86. 
mmmi 1 2-(3-yn^^m-;w-4H-i,3-^>y^T^>-4-^> 

o 

3-y nqE^>l/- hU;P (2.00g, llmmol) i^^U^BbWl/ (2. 87 g, 
17 mmol), hUx^;i/T$> (1.95 g, 19 mmol) #X*>;|/X> (10 ml) <DW£t 

>-mm^)v&r>n&&v^mmk&m (0.72 g , 21 %)^m^tvxm^ 

Wl& 161.6-161.7 "C 

IR: 1655, 1591, 1572, 1518, 1464, 1442, 1420, 1294, 1217, 1101, 1074, 1026 
cm" 1 . 

l H-NMR (CDC 1 3 ) 6 : 7.41 (1H, t, J = 8.0 Hz), 7.57-7.75 (4H, m), 8.13 (1H, d, 
J = 7.8 Hz), 8.39 (1H, s), 8.57 (1H, d, J = 7.6 Hz). 
7GSf##Ht C 14 H 8 N0SBr tl>T 
m&M C, 52.85; H, 2.53; N, 4.40. 

mmm c, 52.76; h, 2.52; n, 4.33. 

mmmi 2 2-(4-t FD*^:7ac-;U)-4H-l,3-^>V^y^>-4-:2-> • 




T/JP2003/015535 . 



4-T-fe.h*>>^>y- hU^ (1.35 g, 8.4 mmol) t^ttV TJm^^JV 
(2. 12 g, 13 mmol), hUxW$> (1.50g, 15mmol) M?h;i/X> (10 ml) 

(DMt?M*^mm.$(L* 26mmuammmLrzo mmvrc^B^^v, v-b^\i h 

5 n^^>-^ X ^;UJ;DS^bT^fB^^ (0.34 g, 16 «)^^tbTt# 
lll^ 275 "C (SHSD 

IR: 3150, 1626, 1604, 1587, 1570, 1493, 1458, 1327, 1289, 1252, 1240, 1178, 
1103 cm"'. 

3 "H-NMR (DMS0-d 6 )6: 6.98 (2H, d, J = 8.8 Hz), 7.67-7.84 (3H, m), 8.07 (2H, 
d, J = 8.8 Hz), 8.32 (1H, d, J = 7. 7 Hz). 
7CiSi##fffi C 14 H 9 N0 2 S-0. 2H 2 0 ibT 
ftmm C, 64. 95; H, 3. 66; N, 5.41. 

mmm c 65. 26,- h, 3.78; n, 5.3s. 
i mmm 1 3 n-[3-(4-^v-4h-i, z-^>v^r^>-t-^ ;w ^x-;wr-fe i> 

75 H 




N-(3-v'7/7x-;i/)7th7SF (2. 00 g, 13 mmol) t^W^JlM*?- 
)V (3.20 g, 19 mmol), h>JxW5> (2. 30 g, 23 mmol) &tt»X> (15 

mo 0^i^i^pf.25HF B Miibfc o mm*mj£Tizmmi>, mmm 
x^ckD^^bT^iB^-a-fe (0.07 g , 2 %)^m^xmrc 0 

241.4-241.5 *C 



WO 2004/060881 ^ ^bT/JP2003/015535 

63 

IR: 3256, 1686, 1642, 1591,' 1570, 1518, 1485, 1443, 1406, 1367, 1298, 1250, 
1192, 1103, 993 cm" 1 . 

'H-NMR (DMS0-d 6 ) 6 : 2.10 (3H, s), 7,56 (1H, t, J = 8. 0 Hz), 7.72-7.92 (5H, 
m), 8,36 (1H, d, J = 7.6 Hz), 8.51 (1H, s), 10.29 (1H, s). 

1 4 2-(4->Ty :7o:n;w-4H-i,3-^>y^y^>-4-3-> 
r it 





. N 

6 



r^D-hiJJl/ (1.50 g, 12 mmol) t^ttV^Jimt^Jl (2.95 g, 18 
mmol), HUX^75> (2. 10 g, 21 mmol) ]RtfMPx> (20 ml) <DM&<®)& 
&* Aft * 48 ^PTO^M^ Uc. tffllfc^^U fh7t Hn77>J: 
QSISibTTO^ (0.98 g, 32 J!)^ltUT#fc„ 
241.3-241.4 *C 



IR: 2230, 1659, 1587, 1574, 1520, 1440, 1402, 1298, 1281, 1238, 1128, 1094, 
924 cm - '. 

'H-NMR (CDC1 3 ) 6 : 7. 57-7. 74 (3H, m), 7.84 (2H, d, J = 8.6 Hz), 8.32 (2H, d. 
J = 8.6 Hz), 8.57 (1H, d, J = 7. 5 Hz). 

mmm 1 5 n, n-^x^;p-4-(4-^-^v-4h-i, z-^>v^t^>-i— r m^>x 

75 K 




o 

4->7;-N,N-e;x^K>X75 F (0. 60 g, 3.0mmol) £^*W^)\,Wt* 
(0.75g, 4.5 mmol), h'JX^7$> (0. 54 g, 5. 3 mmol) R^h;^> 
(5ml) ©fi^*g*m«E4»70I^Wi)n»a«EL/fe. R^SftteinftX^I/ftJpA 

^«fct)H«SiaLT«8B^<» (0.31 g, 30 H!)SilSSitTf fc. 
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180.0-180.1 *C 

IR: 1662, 1628, 1572, 1522, 1458, 1439, 1310, 1287, 1236, 1095, 926 cm" 1 . 
'H-NMR (CDC1 3 )<5:.1.13 (3H, m), 1.26 (3H, m), 3.25 (2H, m), 3.58 (2H, m), 
7.54 (2H, d, J = 8.5 Hz), 7.55-7.71 (3H, m), 8.25 (2H, d, J = 8.5 Hz), 8.56 
5 (1H, d, J = 7. 5 Hz) . 

mMM 1 6 N-[4-(4-:*-*y-4H-l, 3-^>y^X^>-2-f )V) 7x-JH 7± h 

75 F . 




2-{[4-(7t^7^ ;)A>^ jHftJMf t (1.10 g, 3.5mmol) £X 
10 ±b>(lO^)izmmV. ^^TI:hUxW^> (0.50 g, 4.9mmol) M 
V^T^nn^x^ (0.53 g, 3.8mmol) SgTFbfco mUSHX* 1 «J^#j!g 
1f&«, T^b^-hU^A (0.34g, 5.2mmol) ykmffi. (10 ml) $»TL, £ £ 

\z.\nm^m^t^ K^u^m^^nv, h;ix> (ioomix2) Tft&ttju 

15. )V3LZsmm*m-W ^£-«£|IU hV7zF)V*X7j> (0.85 g, 4.2 mmol) 

7y>-^? y-jisfrznmmvTmmfc&mio.zog, 22%) ^m^tvxm^o 

Wl& 231. 4-231.5 *C 

20 IR (KBr) : 3438, 1678, 1667, 1587, 1578, 1523, 1440, 1404, 1360, 1286, 1242, 
1095, 1030, 927 cm" 1 . 

'H-NMR (DMS0-d 6 ) 5:2.67 (3H, s), 7.74-7.93 (3H, m), 8.17 (2H, d, J = 8. 5 Hz), 
8.28 (2H, d, J = 8.5 Hz), 8.38 (1H, d, J = 7.6 Hz). 
TciMl C 15 H l2 N ? 0 2 SiLT 
25 mW-m. C, 64.85; H, 4.08; N, 9.45. 

mmm c 64.57; h, 4.13; n, 9.75. 
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2-{[2-(* h^)^>V-CJll^}^mm (1.90 g, 3.5mmol) £y-t?h> 
(lOmlMci^iU »t#Tfch'JXW$> (0.93 g, 9.2mmol) m^T? 
uum£^)l< (0.99g, 7.3mmol) ^Tlfc, PWST 1 BffSg^Mif tc'&, 
T^t^hVuA (0.64g, 9.9mmol) yfrmffi. (10ml) ^ITb, ^SfclBf^ 
frgM-^fro £^^#j£7KT«?U b;i/X> (100 mix 2) T^ffiLfeo ft&ffi 

^£^-10 «T?^U NU^*X7^> (1.60 g, 7.9mmol) 
^MffiTfc^bfc^ X^y-;^C#^bT^|B^^ (0.99 g, 56 90 
Wlfii 144.2-144.3 X: 

IR (KBr) : 1639, 1591, 1582, 1497, 1458, 1443, 1318, 1294, 1251, 1120, 1018, 
928 cm"'. 

"H-NMR (CDC1 3 ) <5:4.00 (3H, s), 7.04 (1H, d, J = 8. 3 Hz), 7.09 (1H, t, J = 
7.9 Hz), 7.51-7.66 (4H,m), 8.15 (1H, d, J = 7. 9 Hz), 8.54 (1H, d, J = 7. 5 
Hz). 

mMMl 8 2-(l,l' -\±y x.~)V-A--1 ;p)- 4 H-l,3-^>y5PX^>-4-;t> 



2-[(l,l' -k'7iZJM-i'.j^j^z;Wft3SIii (1.15 g, 3.4mmol) 
^Tiih>(10ml)fc5l^L, *tfiMftTiZbVx.^Jl>T$> (0. 49 g, 4. 8 mmol) 




o 
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i^T^ODfii^ (0.52 g, 3.8mmol) SlTl/to 

Wfc^, T^^-hU>j7A (0.34g, 5.2 mmol) 7kmWi (10 ml) £fjTFU £ 

e»{Cl^rp^#^if^ 0 TO^1^£7j<T«IU h;i/X> (100mlX2) Tfflffi 

5 h;Px>^^-io <C3;T#SPU (0.84 g, 4.2 mmol) 

«f (0.67 g, 61 X) £Jttft£UT#&. 
M 170.5-170.9 t: 

10 IR (KBr) : 1655, 1599, 1570, 1510, 1485, 1439, 1404, 1315, 1298, 1246, 1098, 
928 cur 1 . 

'H-NMR (CDC1 3 ) 6 :7. 44-7. 69 (8H, m), 7.76 (2H, d, J = 8. 5 Hz), 8.31 (2H, d, 
J = 8.5 Hz), 8.56 (1H, d, J = 7. 5 Hz). 

mmm 1 9 2-(2-hU 7DD^^7i-;|/)-4H-1, Z-^>V^Ti^>-4-^> 

15 O 

ttWFJVm (4.62 g, 30 mmol) S^x^Px— <r)V (40 ml) fcJBHfflU 
*»T#*ffli?&#5fc;us>> (6.00 g, 76 mmol), i^TM2-hiJ7DD^ 
>\Af ;U (7. 30 g, 35 mmol) SITtfc. SJtSS-&fe*|^jftST 1 Pf TO^jgif 
fcm. *T?*HRU 6N4WTttte&Ktttbfc. 5>X?\«,X-^;iHfl«X3\H, 
20 (1:2, v/v) T&ffiL (100mlX2), fflffitt&ftfflft&k'T?#|g8K *I*W«T^ 
^^AT?<6«IU •»jK*g5fefSC: tfc«koT 2-[(2- h iJ7tin^7 X - 

;u) #;i^x;w 

-hfBT^jfc 2-[(2-h U 7DD/?^7i ~)V) ft ;M$x;W ^^ft J|L#» & X 
-feh>(90 Ml)te»»U JRM^Tt h U x^75 > (2.53 g, 25 mmol) ft 
25 raon^y7^ (4.10 g, 30 mmol) ISTbfc. HittAT40^* 
*gif£:SL T^ft^MJ^A (2.31 g, 36 mmol) ym%t (10 ml) £ifrTU 2 
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5fcl«FfB^#ffl1ffci RlGm&m&&TSmis, h;i,x> (30mlX3) T&fcH 
h;Px>*«£»-iot;3;T?JWPU h'J^*X7^> (6.07 g, 30 mmol) 

•x^i^y^utf^x-^P^&ilttftbTaiCfl:^* (3.47g, 38 %) &m 

139.6-139.8 "C 
Ttmfttirm C 15 H 8 N0SF 3 <hbT 
10 JUTffi C, 58.63; H, 2.62; N, 4.56 
C, 58. 80; H, 2.84; N, 4. 58 
^MM 2 0 2- (3- h'J7D o ^^7x-JW-4H-l, 3-^>y^Ti?>-4-^> 



f-ttV&m (2.91 g, 19 mmol) V T^D fcf;i/X-^;i/ (40 ml) t» 
15 L> *J»T*»*jH-tf)a:*t6fcrus?> (3.80 g, 48 mmol), if^Tifrfb 3- h U ?n 

n^>i/-r ;u (4. 60 g, 22 mmol) siTLfc. s/sa^si^aitT? i mmfrg 

cfcoT2-[(3-h>J7DD^^7x-jWM#-JW^M (7.30 g) * 
20 f#feo 

±BT#fc 2- [ (3- h u 7 a d ^ 3^:7 x x; w * ;u#x; w ^*-sfcJMH* & 7 

•feh>(40 iDfclSU *«Tth'Jx^75> (1.60 g, 16 mmol) jR 
^00^77*^ (2.58 g, 19 mmol) *WTUfc. RfiftT?40^* 
aiffc«, T^b^-hU^A (1.47 g, 22 mmol) *&§Fjfc (10 ml) $iTb, $ 
25 &fcl*m**a'ti%. K*a^«f**T»Rb, h;!/X> (30mlx3) TttfcHb 

tz 0 mmm&&m&m*xvc&v. m^mm^if^^A^nmt. zw^it. 




o 
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h)VJL>»m*m-10X;&-&tmV. h>jy^X7^> 0.82 g, 19mol) 
©h;Px>jg?K (6ml) fcjrFLfc. »TlfF7«» rai^M^Tibm 

i0 4Mwjps»a«Ebfc o Rj&mm&mjarFizwtiBis, ->u*y;i/ (150 g ) 

h^x>^y^DK;i/x-5 t ;V*6fllS»LTaW3flS'&<» (1.86g, 32 X) 

M 114.6-114.7 "C 
Tumfttirm C 15 H 8 N0SF 3 1 bT 
§t#fit C, 58. 63; H, 2.62; N, 4.56 

mmm c, 58. 71 ; h, 2.73; n, 4.55 

12 1 3-(4-^y-4H-i,3-^>y^T^>-2-r;i,)^&#m^^;i/ 

C0 2 CH 3 

.N 

O 

3— >Ty^S#m^5 1 ;K967 mg, 6.00 mmol), U^SJPBbWKl. 51 g, 

8.98 mmol), h U lf^75 XI. 5 mL, 11 jnmol)*$J;tf*^UX6 mL)©jg^/fe 
5 £§?m#ffl^T 145^T22PtP«1M^bfeo £fta^*tt*tt, ttA«33t« 
y-;i/ckD^^bT^fB^%(519 mg, 29*)£#fc e 
RK^ 164.3-164.4 X; 

'H-NMR (CDC1 3 ) <5: 3.98 (3H, s), 7.56-7.74 (4H, m), 8.30 (1H, dt, J = 7. 8, 1.4 
Hz), 8.44 (1H, ddd, J = 8.0, 2.0, 1.3 Hz), 8.53-8.58 (1H, m), 8.83 (1H, t, 
0 J = 1.5 Hz). 

Ttmfttixm. C 16 H It N0 3 S £ IT 
mmO. C, 64.63; H, 3.73; N, 4.71 
MWm C, 64.62; H, 3,64; N, 4.70 

nMM2 2 2-(^>\Af 5 y)-3-[3-(4-^V-4H-l, 3-^>y^T^>-2- 
-f ) V) 7 a: x;i/] y a tf ^" >g£ ;* 




10 
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S 

N 

O 



2 " K> ^ ;)-3-(3-i/7;7x-jW tf^->m^^;K2oi mg, 
0.652 mol)£tt"&V7Jl>m*7Mm mg, 0.981 mmol), HJx^;KF3:> (. 
0.18 mL, 1.3mmol) te^tf^UXO. 65 mL) ©i^^ifa^j^ 1 45 <C^ 

#^X^;U 67:33^650:50©^SB^ffi){C#b> ^I^-y-f yyntf^x- 
■T-;^e>^fb^ii-T^f3fti^(49.7 mg, 17 ft) £f#£ 0 
130.9-131.0 *C 

'H-NMR (CDC1 3 ) 6: 3.32 (1H, dd, J = 13.9, 5.5 Hz), 3.44 (1H, dd, J = 13.9, 5.5 
Hz), 3.82 (3H, s), 5.15 (1H, dt, J = 7. 0, 5.5 Hz), 6.66 (1H, br d, J = 7. 0 
Hz), 7.49-7.53 (6H, m), 7.59-7.71 (2H, m), 7.75-7.80 (2H, m), 8.02 (1H, t, 
J = 1.5 Hz), 8.10 (1H, dt, J = 7.3, 1.8 Hz), 8.51-8.56 (1H, m). 
7uMft$Tm C 25 H 20 N 2 0 4 S t VT 
ttJMt C, 67. 55; H, 4.54; N, 6.30 
15 mWm C, 67. 53; H, 4.39; N, 6.00 

##M1 4 2-(4-^nD-2-^^^a:-;W-4H-l,3-^>^T^>-4-^> 




4^DD-2-^^^lft (5.00g, 29mmol) §^DD*M (30ral) izm 

*§?u mt^-jv (10 mo *m?i-mnmmtiiiLfz 0 Kitsm^mmTizmmi^ 

5P^U5P;MS£ (4.00 g, 26mmol), hf'J^> (5. 13 g, 65 mmol) SlXtert-^ 
^)V*^)V3L-^r)V (50ml) <DM1$m*\z5mTfr%W.^t£&t>mi : Vt^ Rfo 
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(5.73 g, 72 as) 

-hfBTf#fe 2-[(4-^na-2-^^;i/^x-;w^;i,fc;W^^S#^(5.50g, 
18mmol) £X-feh>(80mlM;:!l$iU *^Tth>Jx^7 5> (1.81 g, 
5 18 mmol) i^T^DD^y^ ( 2 . 73 g, 20 mmol) SlTLfc. 

TlW^Ifm T^^hU^7A (1.30 g, 20 mmol) 7k®®. (10 ml) 
<»TU $Sfcl^r»#Miffeo S/&^%£7KT«*U h;i/X> (20ml 
X3)T^mL^ottffife^^^7KT^L,^7X«^^^r> AT ^^^ 

5iibfe 0 hJVx>M^l5-iot:twu, hu^;u^7;^^>(4.05g, 20 
10 mmol) ^mTvtzo MTmTWi, Kjfcmm&mm.i$ixmvfc'&. lo^mmmmm 
bfeo 5Ljfo®m&Mj£Tizmmi>, mtJLj-^^n^vxm&it^m (o. 75 g , 
15 %) ^m^t.vx%tc 0 

134.1-134.2 *C 

'H-NMR (CDC1 3 )<5 : 2. 55 (3H, s), 7.26-7.51 (2H, m), 7.51-7.71 (4H, m), 8.58 
15 (1H, dd, J=1.5 Hz, 7.2 Hz). 
TtmfttfrM C 15 H 10 N0SC1 thX 
sYWm C, 62.61; H, 3.50; N, 4.87 
^ZffiUl C, 62.46; H, 3.37; N, 4.88 

1 5 2-(X^;i,X 5 y)-4-(4-^V-4H-i;3-^>y^T>?>-2-r )V)& 

20 M,mm^)v 

CQt^ nhc2H5 

o 

4-^Ty-2-(x?-;i,T^y)^m#^^^;Ki.23 g, 6.02 mmol) t^htf-y 
^^;Kl.52g, 9.04 mmol), hUx^T^> (1.7 mL, 12 mmol) %>&.U*ls 
UX6 mL) ©^#;^^m^ffl^;Tl45t:T18B#F H m^bfe 0 
25 ^m^^-m, ^^^-^J;^S^bT^I3^%(450 mg, 22X)£#fc 0 
®6,& 170.8-178.2 *C 



10 
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'H-NMR (CDClj) 6 : 1.37 (3H, t, J = 7.2 Hz), 3.37 (2H, qd, J = 7. 2, 5.0 Hz), 
3.90 (3H, s), 7.31 (1H, dd, J = 8. 6, 1. 7 Hz), 7. 48 (1H, d, J = 1.7 Hz), 7.54-7.58 
OH, m), 7.61-7.80 (3H, m), 8.03 (1H, d, J = 8. 6 Hz), 8.54-8.58 (1H, m). 
TtMfrtfrm C 18 H I6 N 2 0 3 S i: LT 
mmiM. C, 63.51; H, 4.74; N, 8. 23 
mmm C, 63.65; H, 4.60; N, 8,03 
iWJ 1 . 

T9oo) TttiMt, ^««©A*5TiBM-ftUfc. ^oiifr^, v>mmm±m 
io E#©i&i*H-fc*f u 5mi (ommm cu >^m»(pbs) a mo fc, h u >r$/> 

(1.25 mg) (5*-f73«J|) *J;tf3 9ytH?(0.25 mg) (^mi) *®m 
bfefc©) ftftl^ STTClCft-B^SX^-^-TlB^IBHI^Lfc. cniC, 2.5 
Bl®Mtt«*ftlU *&tel5#||«*U -©^ft 2G»0iigLfco iRV> 
. T\ lOX^Jfeffrfei* (A-f^-f**-a«) ftTO Medium 199 (^n^fcSg) ft, 
BHfctt0 1/2*^UT»&K^ft#ifc3l*\ :n*t;^hKt- C7r;p 
20 n>ftm) TJtiift, *00XgT?5 4MHjt^HILT|ffllS&il«)fc. 

£©£ 5 10 E#©«ft, 50 ml © lOWfrMl** ft TO Medium 

. 199 KM U 100 m S^-P tt«7*tfc«) fclOm f^U 5* C0 2 , 37«C 

^^^cco 2 -r>^^-^-4»Ti^ra^bfe. «ftmiKLT 
h w ^— Titaa, 4oox g t 5 #rot&a*u 7 * h«f*fip**©® 
25 ^aimiis&iifefc. 

5yM14ff (10BE&) ft*©SJ^tt|ffliaft, 2ml©fg§6^ CzK(lL) 
iz, NH 4 Cl(8.29g), KHC0 l (1.0g)* < fctfEDTA/2Na (ethylenediaminetetraacetic 
acid disodium; tottt*mi39iW (37 Bg>ft*^Lfct>©3 fcMU 3 &IH 
**bT#jfiL*ft*|*b&. 10ml © 10X^ttfiFJlL««TO Medium 199 ft 
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HZ, lO^^jfiLtf^tr Medium 199 IcBLttH h bfc. 

9y h«ffeffft*«I^tt«Ua* 3X10 6 M/ml £fcS<fc5fc,10X4^tfjfiLiit£ 
*tr Medium 199 fc»»U 96 h fc 0. lml/wel 1 TpjMIU 5X C0 2 , 37«C 

mBRfctt JftLi*&«fcH Medium 199 £ 3 ®3HMVTihm&m 

^ £ft£4tf&fiPjfiLi*£ lOXifcS.fcSfcgSJou 5% C0 2 , 37"Cfc|8^bfc CO, 
-1>*x.^-*-*T»-£t>\zm 17 * 00 # #fc L & fft . WST-8 
C2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfopheoyl)-2H 
-tetrazolium,'monosodiumsalO £-rz>mfflk&W*y b (mttk^ 

#^©«^^©«/hW^iiS©¥^M(±SD)§ c*l] {c^fo <fc<&<» 
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i 


0. 072 




2 


0.020 




3 


0.047 




4 


0.042 




8 


0.025 




9 


0.088 




1 0 


0.062 




1 3 


0. 062 




1 6 


0.021 




18 


0.083 





5 Antioxidant response element (ARE) 

(1) Antioxidant response element (ARE) ^il^tS)]/^? i:.?— if U^— ^ 

ARE %t*Si$S)l'>'7 x.? tflx/J? — — & — pGL3-ARE 33<£;t£ pGL3-ARE 694G 
om^\^ The Journal of Biological Chemistry 266 11632 K> 1999 ^, 
10 ^rXThe Journal of Biological Chemistry 275 40134 1, 2000 

fc, 7»; h Glutathione S-trans f erase Ya subuni t Mfc^CD ARE (@B^J#-^- : 1) 
t. mt^^iAlfc mutant ARE(694G) (I3?>J#-^ : 2)^~U rf^ ^7 1^^^ K 

pGL3-Promoter Vector C/D;*;ff*tag) © Nhel/Bglll 

15 (2) Antioxidant response element (ARE) ffiiW&fe^lg&fcfEm (DMfe 
H9c2 7X10 4 MM £fcZ>J:?lZ %% W^mfc*F^MM.m 

^;i/^^3^^-^;^±-tfe (10«FBS, DHtfEMigtlfOKMU «&*ffl>^ 
-I/fC 18 ml 5 S C0 r . ZlXZ^m 16 ^Wig*Lfeo ZH\Z FuGENE6 
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Transfection reagent (Dr>att» *«^T 36 1 © ARE Sttf^ 7x9 
— t?l^-*-^^-pGL3-ARE, £&fcj:pGL3-ARE 694G * h ^>7,y^^ 3 

>u 7 *m«*ife. ***m *Mb*ibijku 10 x fbs, d-mem 

mm\Z l'XlO 5 fi/ml i^§iptclItT96 ^x;paft*^y^^_ h (:7 
5 y;P3>a»©#>>x;PK: 100 m ^iilt 5 X C0 2 , 37t:T^J 17 BfKig 
«bfeo jfcfc D-MEM «FiBTjfc^LTjfcfllSR>3cU^ Kftft6tt*$tt D-MEM 
l,T 5 X C0 2 , 37 V,^m 24 ttNttttUfc. **»Tfe Steady-Glo 
Reagent Wu*mm Z&V^Mz 80m1^»jU 40 b 
^'>7x7-' £K£S3!}fc»£WALLACARV0SX (A°~*>x;i, x-ftgg) T 
10 $J£b£ 0 ARE ftffttmtt^itt K«nsMMU)D»CDA3K« 100XK: V 
fctZ. 20m<Dmt*ikC2lZZfc*tomm (EC 200 : mM) T^Lfc.tt***2 





EC 200 (/aM) 


2 0 


1.5 



15 mmmi 

(ummmi 6T#snm« . 30 mg 

(3)»ft-fe;PD-X 9 mg 

20 (4)^f7U>lT^^A llg 

1 100 mg 

0), G) to) 1/2 *jB»U3fc«, witft-rs. cnfcae)©(4) 

»JM2 

25 (DSfeKMl 6Tf^nm#I 30 mg 
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(4)*NHr;>D-* 3.5 mg 

(toXT7V>Wt-?tf**yV& 0.5 mg 

1 & 100 mg 

0), (2), (3), (4)©2/8**tf(5)©l/2ftTOLfc«, WBMfcrr*. JSQ© 
(4) * «fc & (5) £ d (DimmzUQ %.Tmi \Zj}Uf£j&m~t Z> o 

mts*&a, # • mt&a, &&mm&* wmmmo^m . 
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i. ^ 




v r2 



N 
0 

C5£*, R'«(i);\d^>^ (2)tFn+y, (3)~hn, (4)An^>{c$n 
X^Xh^7)V^M (5)7y;PSfett(6)fiS§ttt^TfeJ;^75;, 

.5 




(iv)-hn, (v)->T/\ (vi)fi|«£WLT^T*><£V>X;Wk (vii)fi^S 
^#LT^Tfej;UT;P3^^(viii)fi^^bTViT'fej;ViTU-;K (ix) 

RH^ti^nCi)^^^ (iiOJyjIM^ (iv)tKn'^x 

^T&^X^n^X (yiiOmm&^VX^Xh^TU— )V. (ix)T>-;k 
(x)SmS$#bT^Tfe c fci,iT;^;i/^;^-;K(xi)sm*^#LT^xt)J: 
V^;PA^;k(xii)gm*^WLTV^T'feJ:ViT^y*fe«(xiii)ei|S^# 
bT^T^TfeJ:^7;^^y*^-jK R 5 «(i)7K^M^ (ii)^^mM^ 
(iii)kKn^x (iv)z/Ty, (v)/\ny>m?XWm2fttz7)\s*)^ ( v i)tt 



20 



25 
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2. R**J:»R«*t*n^tl(i)7k*«^ Oil)***^ (iv) 

jfrlxT^T^Jj^r^a^^ (▼iii)«Ut**bT^T'b«fcVi7'U-;K (ix) 

10 3 '. R'j&S . . 

(3)~ hn, 

(5)(1* )ADy>If, (2' )C M T/M^>5>*-:^ (3' )~hD, (4' 

>\ (5' )i ftirib 5 «©Any>«^T*«|$nT^Tt>J:Vi c,_ 6 T;Mvk 
(6' )i^^U5fl©An^>iK^T«*nT^T'bJ;VJC M 7;^-;K(7' ) 

*M^>-C„m^ (8' )l'^^L5i©AD^>^f^tlT^T 
*>«fcV>C M 7;Mp-;k (9' )1 5 fl©ADy>If Tfflft$tlT^Tt> i 

^C, 8 y^7Mjk (10' )C 6 _ 14 XU-;k (ir )l^l5l©Any>J|? 

TJWsnw^^y^^ 02' )c M r;pn+^-*^4?=^c M 

7*3*^ (13')kFD*^ (14' )C, 14 7>J-;^'X (15')C 7 . 16 T^ 

06' ay' >i *mo/\uy>m : mmmzti 

WWMC H 7^W, (18' )C, U 7'J-^, (19' )C 7 . I6 T^+;> 

(20' )7§a (2r )^y-c,. 6 T;w^5y, (22' )*>-c H4 r»j-;p 

75>\ (23' )SHJ H 7^75y, (24' ) ^-C 6 _ J4 TU -^TS 7 , (25') 
**3;k (26»)*;w?^ (27' )C,,T;^;^;^-;k (28')C_ 8 ^ 

(29' )C,. 6 T^n^^;^- ;k (30' )C 6 . 14 TU-^ 
-#;i,#-;k (31' )C H( 77;WHM-jk (32' )C,, 4 7'J-^y-)(j 
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(33' )Z 1 . l ,T^)V^r)V^^-t})V^)V, (34' >5 6 
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